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OLIN LAMINAZED PLASTICs 


lin is the registered trade’ name )for our 
inated products of the phenolic class which 
made in a wide variety of gradés in Sheets, 
is, Tubes and Cylinders. Complete ‘details, 
ding technical data, informatiOn- regarding 
grade. most suitable for any particular. purpose 
Hinstructions for machining are, ~ 

\inable from the manufacqurers. a 
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EF MIGANITE & INSULATORS COMPANY LTD., Empire works, Blackhorse Lane, Walthamstow, London, £.17. 


ers of MICANITE (Built-up Mica Insulation). Fabricated and Processed. MICA, PAXOLIN (Synthetic-resin laminated sheets, 
, tubes and cylinders). High-voltage Bushings and Terminals for indoor and outdoor use. Empire Varnished Insulating Cloths 
Tapes and all other forms of Elecirical Insulation. ‘Suppliers of Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of 
Pe tape Ln Otaantann MMineAae Prveactaada felactic envared flevihle metal conduit) and Kenutuf %iction Mouldings (P.V.C. 
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Ihey used tomake hees from wood... | | 








That was in the days when it was easy to ‘see wood for trees’, and the log was . 
the logical answer to a shapely production problem. It offered a fitting solution— . 
snug if substantial. To-day ‘trees’ are made more colourfully in Plastics—lighter, 
more eco! ieal;more rapidly produced and with much greater sales appeal. 
= For years we have been in the forefront of technical | F 
se 4 advancement in the Plastics industry and our exper- | 
‘is p is at the disposal of British manufacturers. 
MAKI 





EeMPUFALTURERS OF MODERN PLASTICS MATERIALS ne 
=" CELLULOSE ACETATES @ - PHENOLIC RESINS @ POLYSTYRENE 

“<> LAMINATED MATERIALS @ VINYL RESINS @ CASEIN MATERIALS AL 
ERINOID LIMITED, LIGHTPILL MILLS, STROUD, GLOUCESTERSHIRE 
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SHAW 


FRANCIS SHAW 
SINGLE -GEARED 
LABORATORY 
MIXING MILL, with 
13” x 6” rolls having 
steam and water 
centres, screw ad- 
justment front roller, 
guide plates to each 
end of nip, sheet steel 
mill pan, guards and 


electrical equipment. 





IMMEDIATE 
DELIVERY 


Further details on 
request. 





MAKERS: 


FRANCIS SHAW & CO. LTD., MANCHESTER 


SOLE AGENTS FOR GREAT BRITAIN, INDIA, FRANCE AND ITALY 


ALFRED HERBERT LTD., COVENTRY 
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“OR PLASTIC MOULDING 













An improved machine designed primarily for the production of 
mouldings from polythene and similar plastics. 

Achieves big range of capacity anything from zero to 20 ozs., thus 
emphasizing its extreme versatility. 


Non-ferrous moulds can be used, enabling small quantities to be 
economically produced. 


Has two Nozzles so that two operators can work on the machine 
_ at the same time. 


Its compact size and perpendicular build effect a great saving in 
floor space, the overall dimensions being only 3’ x 24’. Ideal for 
a small factory and a most -useful and 
profitable addition to a large one. 


* 


Automatically controlled pressure and heat and 
maintains pressure during cooling. Provides a novel 
method of feeding the moulding material to the 
melting arrangement which is simple and avoids risk 
of oxidation. 


Makes a wide range and variety of products at 
lowest cost. 


Delivery can be made within a reasonable time of 
order. 


May we send a representative to discuss 
this machine and its possibilities ? 


Stedall Machine Tool Co. 
147/155, St. John Street, London, E.C.! 
Telephone : CLErkenwell 1010 
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Ferguson’s Nestorite Moulding Powders offer a Distinction 
—with a Difference—from so many ordinary types, because 
they possess unique properties that not only facilitate 
moulding operations, but ensure a vastly improved product. 


For the reconstructive task that lies ahead, Fergusons offer 
constructive ideas in improved moulding materials. 


Submit your problem. Let us advise the most suitable 
grade of Nestorite, and prove its efficiency in our 
experimental moulding shop. 


JAMES FERGUSON £ SONS LID 


MERTON ABBEY LONDON S.W19 


Dominion & Foreign Representatives: ‘Phone: Mitcham 2283-5 
A. 8. HARRISON & Co. Pty. Ltd., 85, Clarence St., Sydney, Australia. JOSE DELCLOS, Gignas, 39 Barcelona (2), Spaiv. 


ANDRE BERJONNEAU, 33, Boul d des Bati; Ll 33, Paris EINAR HOLMARK, 19, Gl. Kongevel, Copen- 
(Ville), France, hagen V., Denmark. 
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PROPRIETORS: 


give special attention to finishing. 


SCHUBERT 


became renowned by his 


‘“UNFINISHED 
SYMPHONY” 
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DERWENT PLASTIC MOULDINGS 

















But to leave mouldings unfinished would head for disaster, that is why Derwent Plastics 
During the War limits were fine and maintained 
by a system of inspection, which tended to make finishing more difficult, since careless 
work would often ruin dimensions laid down by the designers. 
not affect Derwent Plastics, as our practice even before the War years was to produce a 
good finished moulding. 


Fortunately this did 
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Synthetic Resins 




















‘“CELLOBOND” 
Adhesives, Cold and 
Hot-setting, and 
Thermoplastic. 


“EPOK”’ 

Phenolic Resins and 
Solutions, Urea Form- 
aldehyde Lacquers, 
Resins and Adhesives. 


“ROCKITE” 
Phenolic Resins 
in Solid, Syrup and 
Solution form. 
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Sole Distributors :— 


distributed by 

F.A.HUGHES & CO. LIMITED 
have played a vital part . 
in the war effort, and are 
now available 
quantities for both Home 
and Export requirements. 


in large 


These Resins are used in:-- 
Aircraft 

Boatbuilding 

Brake Linings 

Building and Housing 
Electrical Cables 

Electrical and Radio Industries 
Furniture 


General Impregnation 
Lamination 


Mechanical Transport 

Paints, Varnishes and Lacquers 
Plywood Bonding 

Sports Equipment 

Textiles 


and 


F. A. HUGHES & CO. LIMITED 


ABBEY HOUSE, BAKER STREET, N.W.1 


Telephone: Welbeck 2332 (5 lines). 


Telegrams: Distancing, Norwest, London. 
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What can the 
Managing Director do? 


JM 


Low sickness figures and healthy factory 
conditions improve morale and production 
efficiency. Factories with good standards 
attract good workpeople. What can the 
Managing Director do to secure these 
benefits ? 

One first practical step is to write for 
particulars of the Izal System of Indus- 
trial Hygiene. A Newton Chambers 
specialist in industrial hygiene will be 
put at the service of the management. 
He will make a close survey of the fac- 
tory, paying particular attention to any 
special factors or danger points liable 
to affect the workers’ health. He will 
present a detailed report showing how 
the system should operate in order to 
eliminate all likely sources of infection 
in every department. 





No charge is made for this survey. The 
system itself is inexpensive and can be 
used in any size of factory. Its operation 
seldom involves additional labour. 


Write for further details to Newton, 


Chambers & Co., Ltd., Thorncliffe, 
Sheffield. 





TECHNICAL ADVICE FREE 


Without charge, every section of your factory 
— workshops, offices, canteens, cloakrooms, 
lavatories, etc. — will undergo a strict survey, and 
recommendations will be made in a written report. 


THE IZAL SYSTEM OF INDUSTRIAL HYGIENE 


Simple to install and maintain 


NEWTON, CHAMBERS & CO., LIMITED, THORNCLIFFE, SHEFFIELD 
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William Caxton, born 1422. Died 1491. Printed the first book 
on English soil in 1477, thus opening the gateway to knowledge 
for countless millions —a pioneer of History indeed ! 

We too, can claim to be pioneers in Plastic moulding and place 
at your disposal a vast amount of knowledge gained in the hard 
school of experiment and experience. 


Bring your moulding problems to us. All enquiries treated in 
the strictest confidence. 


ROBERT M‘ARD£€CO. LTD. 
CROWN WORKS - DENTON: MANCHESTER 


‘ea TONe€eLS IN PLASTIC MOULDING 
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FULLY AUTOMATIC 
INJECTION MOULDING MACHINES 


OUTSTANDING FEATURES 


Frame construction provides unsurpassed rigidity. 


Vertical arrangement of injection pump saves floor space and 
makes rear mould easily accessible. 


Central mould adjustment by crank handle, worm and worm- 
wheel drive supporting the mould plate in its centre, thus 
preventing flash. 


Pressure reducing and flow control valves provide extreme 
versatility for handling most varied materials. 


Toggle levers with steel cam faces take the entire force of the 
injection. Cam faces lubricated automatically. 


No loose cénnections or tie bars requiring to be tightened. 
Standard capacities 2 oz. to 22 oz. per shot. 


Sole British Representatives 


DOWDING & DOLL LTD. 


3 THE GREEN, WIMBLEDON COMMON, LONDON, S.W.19 
Telephone: Wimbledon 5395/7 Telegrams: Accuratool, Wimble, London 


. 7 SAWING. The 
T U = Ry Oo engineers’ hack saw 
(re encineens waren (WON-METALLIC, vores | cuts Tufnol quicker 
and remains sharp 
longer than the joiners’ 
tenon saw. For production quantities use 

circular, band or jig saws. 
Jig Saws. Use the jig saw for cutting 
square or circular holes in Tufnol sheet 
and for curved shapes. The jig saw is 
suitable for Tufnol up to about }” thick 
A hack saw blade reduced to suitable 

Further information on sawing 


with Band and Circular sawsis . Width is useful, it remains sharp for a 


given in our ‘Manual on : : 
Machining Tufnol.”" considerable period. 


TUFNOL LI? 


PERRY BARR BIRMINGHAM 228 
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SELF-LUBRICATING 
BRONZE BEARINGS 


“Qilite” reduces bearing failures to a minimum wherever it is applied to suitable 
components. The lubricant content is ample to cope with variations in speed and load 
over a considerable range, and will do this continuously during the life of the component, 
whilst, where necessary, additional lubrication can be readily embodied in the design 
without difficulty. The accuracy of finished dimensions and limits is equal to that of the 
highest grade machined bearings, thus making for ease of assembly and fitting. As an 
alternative to force fitting, “‘Oilite” Bearings can be incorporated in Plastic Moulding 
during Moulding, but will require impregnating with Oil after processing. 





THE MANGANESE BRONZE & BRASS CO. LID 


HANDEORD WORKS, [IPSWICH T Ne 











WILL PLASTICS 
DO THE JOB? 


That’s the first thing you want 
to know. Crystalate can tell 





you and suggest the Plastic best 





suited for it at the lowest cost 





commensurate with the quality, 





the specification, and the volume 





of production required. 








You require expert co-operation 
in the initial designing and the 
help given at this vital pre- 








liminary stage has won for 
Crystalate an enviable reputa- 
tion among the industries that 











Plastic mouldings serve. 











THEREFORE GENTLEMEN YOU SHOULD CONSULT 


CRYSTALATE 


Crystalate Ltd., Golden Green, Tonbridge, Kent. 
Phone: Hadlow 233/4/5 (20 lines) 
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. . . Spoil the system 


Profitless writing hinders production and 
increases overheads. Cut it tothe minimum 
by making maximum use of the original 
written record. 


The Paragon Autographic Register provides 
the most effective means. It gives the 
requisite number of carbon copies for most 
system requirements ... interleaves forms 
and carbons automatically .. . files under 
lock and key a check copy of every form 
written. It does everything but the actual 
writing. 

See how Government Departments, Local 
Authorities, Commercial concerns and 
Industrial undertakings are using the 
Paragon Register to save writing time. 


Send 1d. stamp for full particulars. 


LAMSON PARAGON 
SUPPLY CO., LTD. 


Dept. M, PARAGON WORKS, LONDON, E.16 
Telephone: ALB Dock 3232 





TAS/LP49 
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Redifon Mcdel 
R.H.21,with heat- 
ing chamber in the 
open position 





The ideal pre-heater 
for small mouldings 


HE Redifon Model R.H.21 is a practical 

production-line radio heater for small 
mouldings in the plastics, rubber, and other 
industries. 


Delivering over 250 watts at a frequency of 
30 m/cs, it will deal satisfactorily with loads of 
8-12 ozs. of moulding powder or preforms. The 
heating rate, to a temperature of 100 degrees 
Centigrade, is about 2 ozs. per minute, for 
normal preforms. 

The unique heating chamber will automatically 
accommodate loads up to six inches square and 
with heights varying from 4 to 3 inches, without 
adjustment. 

The whole equipment is fully screened and is 
perfectly safe in use by unskilled operators. 
Further details can be supplied on request. 

The Redifon Model R.H.21 is the smallest 
radio heater constructed by Rediffusion Ltd. 
Other models, with outputs up to 25 kilowatts, 
are now in production and full details can be 
supplied. 


REDIFFUSION LTD. 


Designers and Manufacturers of 
Radio Communication and Industrial Electronic 
Equipment 
SUBSIDIARY OF BROADCAST RELAY SERVICE LIMITED 


CARLTON HOUSE, REGENT ST., S.W.1 
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TENAPLAS 


PIONEERS 1M PLASTICS LTD 


PARK LANE LONDON W 1 





kag 


im MOULDS for 
MODERN PLASTICS 


Sige ant Gages. 


Al. Sir Wel @F-V 4 llok-Vall Xoy-(o fl i = = Dy 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association 





















_ DEFEND THER | 
"2s 
| & IGNORE THEIR EARS? 


Noise robs industry of more man-hours per week 

than any other single factor. Mallock-Armstrong 

Selective Hearing enables a worker to hear every- 

thing necessary for his or her work while 

excluding percussion and other irrelevant noise. 
Ask for details. 


MALLOCK-ARMSTRONG Ear Defenders 


Dept.G - 39 VICTORIA STREET - &.W.1 
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YOU CAN’T SAY WE SUGGESTED IT 


Plastic fencing is a thing we have never prophesied, but this 
composite picture of peaceful farmland and—yes, it’s an enlargement of 
a plastic comb—does show the extraordinary accuracy of the injection 
moulding process. 

Injection moulding with BEXOID Moulding Powder is an ideal 
way of producing at high speed articles of comparatively small physical 
size. And it is remarkably inexpensive. 


For technical information on plastics and their uses, write or telephone— 


BX PLASTICS LTD 


LARKSWOOD WORKS, LONDON, E.4. Tel.: LARKSWOOD 4491 
LH/BX256 
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LAMINATED 
SYNTHETIC 


IMPREGNATED 


Tensile Strength 


per square inch, 





RESIN 


24,000 Ibs. 








































GLOUCESTER 








[THE NEW INSULATION CO. LTD. 





ENGLAND 














‘dag’ will help solwe these problems 


©@ High temperature equipment 


hese are just a few of lubrication. 
the lubrication and other 
problems in industry which 
versatile dispersions of ‘dag’ extruding dies. 


colloidal graphite will help to ® Dry film lubrication. 


solve. ® Parting foundry, rubber and glass 


You probably knew ‘dag’ 


colloidal graphite before the moulds. 


® Lubricating wire drawing and 


pI 2 





war but may not be aware ®@ Electrodeposition on non 
that it is now available as a 
dispersion in various volatile and non-volatile liquids. 


It is more than likely that ‘dag’ in one or another 
of the dispersions in which it is available will solve 
your problems just as it solves those of other in- 
dustrial organisations. 


To help you appreciate the value of our products 
there is available a booklet ‘* New Dispersions for 
Industry.” This gives details of some of the ‘ dag’ 
dispersions and we shall be pleased to give further 
particulars on request. 


In order to make sure you receive the 
booklet you require, please quote DFI/35 





E.G. ACHESON LIMITED, 9 GAYFERESTREET, S— 





WESTMINSTER, S.W.1. 
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Tullis Russell + Co. Ltd. 


Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


sites 
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Jor MOULDINGS “tar MATTER 


. peemaina is always seeking—and finding—new and 
better ways of doing things; the plastics industry 
is no exception. The up-to-the-minute method of 
producing mouldings—R.F. induction heating—is 


being extensively used at the Kent Mouldings plant, 
producing for industry MOULDINGS THAT 
MATTER ; mouldings that are fully cured and 


that have better mechanical and electrical properties. 


Our knowledge and wide experience of high-grade 
moulding technique is at your service. Please con- 
sult us before your product leaves the drawing board. 


KENT MOULDINGS 





Telephone : PROPRIETORS, KOLSTER BRANDES LIMITED Seem: 
Foots isterphone 
°3333 FOOTSCRAY, KENT Sidcup 








Sx. ", TRAPINEX Paint Transfers 


ye BETTER because they are PAINT 


laretg 

< The superiority of TRAPINEX Paint Transfers for simplicity of 
application, brilliant effect and lasting wear is the one reason why 
they where chosen for the high priority and other uses, some of 
which are illustrated here. 
Trapinex Paint Transfers and their twin process—Trapinex Paint 
Printing—present brilliant opportunities for publicity and service 
on plastics, glass, wood, metal, cellulose and other materials. We 
have no pricelist. When asking for quotations, please state quantities, 
size and number of colours with or without background. 


TRAPINE X LTD., 2, Commerce Works, 43, Commerce Rd., 
LONDON, N.22. 
*Phone : BOWes Park 2689. "Grams : Trapinex, Wood, London. 
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To realise one’s limitations... 


when one has enthusiasm is often  difficule— 
particularly if, having pioneered new paths and, after 
arduous.effort, one has found success. 


We at Birkbys have phenolic plastics—materials of 1000 
uses—to enthuse over; we are also pioneers in plastics, 
yet we are happy at having shared in telling the world what 

plastics CANNOT do. 


Strings of superlatives have been used about plastics by 
sensationalist journalism, but we hope the possibilities of plastics— 
the real virtues of ELO—have not been obscured. You just can’t 

build a world of ELO, but you can base post-war production on a 
sound use of this material . . . why not get to know more about it? 


Mouldings, Powders, Resin and Varnish. 
For everything electrical and 1,00! other uses. 





rite NOW for information toTHE RESEARCH SECTION, BIRKBYS LTD..LIVERSEDGE YORKS. "'<"4 32" 
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WANTED 


to purchase 
Any made-up completed 


articles in plastics, for 
home and export trade, 
by firm with large sales 
organisation throughout 
United Kingdom and 
Colonies. Payments 
cash, or seven days if 
desired. 


Samples to :— 


MILTON MF G. CO: (Victoria) LTD. 
Buying Offices : 
237, Vauxhall Bridge Rd., London, S.W.1. 
Telepkone: Victoria 2751-2-3. 


Telegrams : Milvic, Souwest London. 
Cables: Milvic London. 

















IMPORTANT 


to all 


ARCHITECTS & BUILDERS 


ees 

“ELECTRIC WIRING SYSTEM 
FOR FACTORIES, OFFICES AND 
HOUSES—APPLICABLE TO 
ANY SYSTEM OF BUILDING 


= ensures 


| SPEEDIER AND MORE EFFICIENT 
INSTALLATION 


2 CONSIDERABLE ECONOMY IN 
LABOUR & INSTALLATION COSTS 
HAS BEEN OFFICIALLY 


APPROVED BY GOVERNING 
AUTHORITIES 











Write for illustrated brochure to 


PROVED AND PRODUCING PROPERTIES LIMITED 
5 Cheapside, London, E.C.2 


OR 
HARTLEY & COMPANY, 57-59 Victoria St., London, $.W.1 





=PROCESS 





TIMERS 


Synchronously driven, 
fitted with easily inter- 
changeatle gearing. 
Up to 20 circuits can be 
controlled, each cir- 
cuit with different time 
characteristics. Type 
illustrated is No.PR/KZ 


Ask for leaflet 92B/PC 


LONUERA’ LTD 


MANUFACTURERS OF RELAYS 
207 ANERLEY ROAD ~ LONDON - S°E-20- ENGLAND 


LONDON 











J>) Now is the time 
v4 to consult 


JOHNS, SON & WATTS 
about your future 
packaging problems 

JOHNS, SON & WATTS, LTD. 


Letterpress and Litho Cartons, Folding and 
Rigid Boxes. Packings for special purposes. 


2-4 EPWORTH STREET, LONDON, E.C.2 





Phone: MONarch 7408 (3 lines) 








BRITAIN’S LEADING 
HACK-SAW 
BLADE— 


also 


HIGH SPEED STEEL BLADES 
Supplied by Tool Dealers, Engineers’ 7 


Manufactured by :— 


Merchants, Mill Furnishers, etc. 


CHARLES BAYNES LTD., 


KNUZDEN BROOK, BLACKBURN. 
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A ROUTINE PIERCING AND BLANKING TEST 
BAKELITE LAMINATED 


THE piercing and blanking properties of Bakelite Laminated are 









checked as a matter of routine. Above is illustrated a piece of the 
material which indicates the design of tool used. Note the clean 
edges and the close proximity of the holes. The design generally 
represents a critical test of practicability. Samples and data of special 


punching grades for a variety of purposes will be furnished upon request. 


TREFOIL 


BAKELITE ® PLASTICS 


EGD. TRAD) 


Pioneers in the Plastics World 


BAKECTTE CIMITED 


38 





18 GROSVENOR GARDENS 





LONDON S.W.1 
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SAVE PAPER 


Waste paper is still required to manufacture ; 


? into a thousand forms for our Navy, Army ; 


Air Force overseas. 





: The fact that goods made of Rise materials in 

: short supply because of jitions are 

advertised in this journal should. not be taken as 

an indication that they are necessarily available 
for export. 
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Paper for Laminates 


T is commonplace that of all the 

scientific industries, one of the most 
difficult and most open fields for research 
is in plastics, and it is in the industrial 
part of our industry, as distinct from the 
purely chemical and physical side of it, 
that least research has been done. We 
need not be surprised at this, since in 
manufacture we deal often with hetero- 
geneous mixtures of large molecules with 
a frightening number of variables. 

In the impregnating field, the condi- 
tions are possibly the worst of all. It 
was, therefore, with considerable pleasure 
that, on October 24 at the Waldorf Hotel, 
before the Institution of the Plastic 
Industry, we listened to a lecture by 
S. R. H. Edge and J. D. Morgan on 
‘* Recent Research on Paper for Lamin- 
ated Plastics.’’ It was remarkable for the 
fact that up to now so little has been done 
to examine the problem of making paper 
for laminated plastics. It was remarkable 
because it denoted a close co-operation to 
this end between a famous _paper- 
making concern, Wiggins Teape and 
Co., and a famous resin-making company, 
British Resin Products. 

The work discussed by the lecturers 
was mainly concerned with the develop- 
ment of laminated boards of good elec- 
trical insulation characteristics and of low 
water absorption. Mechanical strength 
was of secondary consideration. A 
variety of papers was employed to pro- 
duce phenolic laminates, the resin being 
a phenolic resin (one of the cresylic Epok 
resins) used as a solution in industrial 
alcohol. 

As an obvious first step, it was decided 
to examine the effect of varying the 
absorbency of the paper, the most absorb- 
ent being made by mere disintegration of 
Kraft in the beater with a roll high up, 
the less absorbent being made by pro- 
longed beating. Impregnations of these 
papers were made with the resin solution 





with a solid content of 44 per cent. and 
boards were formed from the sheets at 
155 degrees C. and 1,120 lb. per sq. in. 

The following deductions were made :— 

1, The more absorbent the original 
paper, the more resistant to water is the 
finished cured board. 

2. Maximum shear strength parallel to 
the lamine is obtained by using a paper 
of high absorbency. 

3. The less absorbent the paper the 
lower the hardness of the resulting 
laminated board. ; 

4. The absorbency of the paper does 
not appear to affect .other mechanical 
properties. 

It was realized, of course, that while 
the very water-absorbent papers were the 
obvious starting points for the production 
of sheets with a maximum absorption for 
alcoholic resin solutions, such absorbent 
papers would be too weak to use. 

Therefore, in order to produce paper 
from completely unbeaten pulp the 
invention described in the Wiggins Teape 
patent B.P. 530,293 was used. This 
describes the addition of a water-soluble 
cellulose ether (preferably with alum) to 
the beater, to produce a paper of increased 
wet strength. 

This treatment showed that the wet 
strength of the papers in alcohol is 
markedly increased by the addition of the 
ether and alum, and that the addition does 
not seriously affect the absorbency. 

These preliminary experiments justified 
a full-scale trial and, accordingly, this 
Kraft sheet was prepared in the manner 
described and compared with a commer- 
cial high-grade Kraft paper normally used 
for electrical work. The following deduc- 
tions were made :— 

1. Water resistance of laminated 
boards made from this experimental 
unbeaten Kraft is much superior to that 
of boards made from commercial Kraft. 

2. The mechanical properties of the 
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board using the absorbent paper under 
similar conditions of resin content are 
somewhat superior with the exception of 
impact strength, which is inferior. 

3. Boards made from absorbent Kraft 
with lower resin content are superior in 
all mechanical properties and still possess 
better water resistance than do normal 
Kraft boards. 

4. The electrical properties are at least 
as good as those found in boards made 
from normal Kraft paper. 

The foregoing results warranted the 
examination of sheets made from 
unbeaten sisal, jute, straw and esparto 
and boards made with them. 

Sisal did not prove of special interest, 
for with high alcohol absorption gave a 
less water resistant board than one made 
from Kraft paper with a lower absorp- 
tion. Jute and esparto, however, proved 
of considerable value, - esparto, for 
example, giving tensile and cross-break 
strengths somewhat higher than Kraft, 
while its shear strength parallel to the 
laminez esparto was much the stronger. 
The water absorption of these esparto 
boards was 0.16 per cent. for quarter 
inch. Still more significant was the 
extremely low water absorption of 
esparto board (0.11 per cent. for quarter- 
inch thickness) made from esparto with 
fine fibres removed. 


The Scientific Service 


HE life of the scientist in the Civil 
Service has not been, in the past, an 
altogether agreeable one. 

It is true that, like his opposite number 
in the non-scientific Civil Service, he has 
been the envy of all outside it. The far 
too long holidays with far too few work- 
ing hours in the day; the inordinate 
“sick leave,’’ which, in most cases, is 
nothing more than additional holidays; 
the security of tenure of his job (dis- 
missal can only be secured by the clumsy 
murder- of one’s aunt)—all these are 
blazing attractions for most workers. 

There is, however, another side to this 
rosy picture. His salary is, especially in 
the early stages of his career, but little 


PLASTICS 529 


higher than that of the municipal dust- 
man. There is no chance of advance- 
ment, because of individual endeavour or 
brilliance since promotion is obtained only 
by the soul-destroying system of seniority. 
He is more or less completely cut off from 
the outside scientific world, more specific- 
ally the industrial world, receiving no 
knowledge therefrom and imparting none 
to it. 

Many of these, drawbacks will be 
removed in the future by the recent 
report of the Barlow Committee, now 
published as a White Paper. Set up by 
the Treasury to investigate the remunera- 
tion and conditions of service of scientists 
in the Government Departments, the 
Committee was composed of Sir Alan 
Barlow, Sir Edward Appleton, Secretary 
of the Department of Scientific Research ; 
Mr. W. F. Lutyens, of Imperial Chemical 
Industries, Ltd.; and Professor E. K. 
Rideal, of the Department of Colloid 
Science, Cambridge University. 

Not only will the more pleasant aspects 
of life in the Civil Service remain, but 
salaries are to be improved. 

The present hermit life of the Civil 
Service, which prevents young scientists 
obtaining recognition for their labour and 
removes them from contact with the latest 
work in the Universities, learned societies 
and industry, will (it is pleasant to 
record) be destroyed. There are to be 
extra mural research contacts, there will 
be a system of temporary interchanges 
between Government departments, while 
University Departments will be 
encouraged to give staff leave (with pay) 
to attend scientific meetings. 

We do not doubt that the country will 
eventually benefit by such wise steps, 
which we are sure will encourage the 
deserving and more brilliant workers. 
There is only one cloud which dims the 
prospect for the outside industrial world 
—the new scheme will attract far more 
workers to the Civil Service, which has 
steadily increased in the war years, at a 
time when industry needs them just as 
badly, and at a time when the Universities 


are turning them out at a comparatively 
low rate. 
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Fig. 1.—Examples of 

moulds and mould- 

ings manufactured 

by R.E.M.E. work- 

shops in the Middle 
East. 


PLASTICS 


By Capt. F. J. W. BARTLETT, 
M.B.E., M.S.6., F.6.0.A., REMLE. 
(Member of the Institute of the Plastics Industry) 


We continue the story began last 
month on R.E.M.E.’s work on plastics 
in the N. African Campaign 


Laminated Plastics 

Laminated plastic materials are basic- 
ally sheets of paper, cloth, wood plys, 
asbestos sheets, etc., coated or impreg- 
nated with synthetic resins, then com- 
pacted under heat and pressure to form 
relatively high-strength sheets or blocks. 

The commercial phenolic laminates 
exhibit outstanding properties compared 
with simple compression mouldings. In 
compressive, tensile and impact strengths 
they are superior, but they cannot be 
formed into such complicated shapes as 
compression or injection mouldings. There 
are modern methods of,forming laminated 
materials into simple shapes, but they 
will be considered here only in their- flat 
forms. 

Commercially, the laminates are formed 
by impregnating or spraying a fusible 
synthetic resin on to the base, e.g., 
canvas, evaporating the resin solvent and 


bonding the sheets of _ resin-treated 
material in a hydraulic press. Commer- 
cial phenolic resins are made which per- 
mit bonding with relatively low pressures 
and heating periods. The synthetic resins 
may be powdered over the sheets, or 
powder and liquid resins may be used in 
combination. Sheets can be made from 
1/32 to 6 ins. thick, and innumerable 
combinations of canvas, wood, wood- 
asbestos, paper-wood, paper-linen, etc., 
produced. Tubes are easily manufac- 
tured by rolling impregnated strips. Such 
boards and tubes are excellent insulators, 
impervious to water, resilient, can be 
drilled, tapped and machined into silent 
gear wheels. ° 

The synthetic resin adhesives used for 
these materials have been studied in great 
detail and comprehensive data have been 
published on them in the plastics Press. 
Resins derived from crescylic acids are 
principally employed for materials used 
as insulators. Phenolic resins from 
phenol are stated to give superior mech- 
anical strength. An attempt to produce 
laminated materials from the tannin- 
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formaldehyde resins followed a demand 
for water resistant gaskets which could be 
produced by punching out on an ordinary 
press tool. 

Without the syrupy type of synthetic 
resin or a solid which would dissolve in 
industrial spirit or acetone, the usual com- 
mercial methods could not be followed, 
therefore experiments were carried out 
with the precipitated resin. The pow- 
dered precipitate Q/4G.1 was thoroughly 
washed in dilute hydrochloric acid, fol- 
lowed by water, dried and laid evenly on 
to canvas sheets. The sheets were laid 
carefully one above the other and com- 
pacted with 1,500 lb./sq. in. pressure at 
180 degrees C. for five minutes. Twenty- 
four sheets were compressed into a single 
laminate. The experiment was not 
entirely successful. Some of the laminz 
separated when submerged for eight 
minutes in boiling water. 

Repeating the experiments with vary- 
ing curing times, pressures and tempera- 
tures showed this method of laminating 
to be unreliable. A solution of Quebracho 
in water was sprayed on to linen and 
paraformaldehyde (polymerized formalde- 
hyde) powdered on to the linen. Making 
a paste was tried next with a lubricant 
incorporated. The results were better. 
Some hexamethylenetetramine was then 
manufactured with ammonia solution and 
formaldehyde. This, powdered, was then 
dissolved in water and added to a 
Quebracho solution containing ethylene 
glycol. After a few hours the viscosity 
of the solution increased and was then 
brushed on easily to the linen sheets. 
The sheets were allowed to dry slowly 
and then laminated. An excellent lami- 
nate resulted. Over 1,000 1-ft. sq. sheets 
g-in. thick were manufactured and 
employed as punching material for 
washers. A few }-in. thick boards were 
made experimentally for test purposes. 
Later, asbestos and wood, canvas and 
cork and other sandwich materials were 
produced for various purposes. Scrap 
cork cuttings were milled and re-formed 
into sheets of different thicknesses. Fillers 
of powdered asbestos, paper, sawdust and 
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chopped cord were dipped and used as 
‘‘fillers’’ between the basic sheets of 
materials. Impregnated sheets of Indian 
hardwood were sprayed and laid up for 
12 weeks, then compressed at 180 degrees 
C., 1,000 lb./sq. in. pressure for three 
minutes, and resulted in successful lami- 
nates. When paper sheets were treated 
in exactly the same way, some pre- 
curing had taken place before pressing. 
This was discovered during the tensile 
tests. It was believed the moisture con- 
tent of the wood may have delayed poly- 
merization of the resin. In order to guard 
against pre-curing during storage of the 
impregnated sheets, some sheets may 
have the Quebracho solution, lubricants 
and plasticizers, and others the hexa- . 
methylenetetramine. When these separ- 
ately treated surfaces come into contact 
on the press, bonding takes place. 

Eventually, the Hexa-Quebracho 
method was abandoned for the vastly 
superior method of using the resin formu- 
lated with Quebracho aniline hydro- 
chloride and formaldehyde. 


Moulding with Impregnated Preforms 

In the usual form of compression 
moulding, powders or cold-compressed 
tablets are placed in the cavity of a metal 
mould arid pressure exerted by the force 
of the mould. The plastic flows at a pre- 
determined temperature and a chemical 
action takes place within the mould, 
resulting in a “‘cured’’ plastic moulding. 

When the filler in the powder is of fine 
mesh, the relative strength of the mould- 
ing is not as great as that when cord or 
a long fibre filler is employed. 

The move towards producing a high- 
strength plastic which could be moulded 
into reasonably complicated shapes, led 
to extensive experimenting by indus- 
trialists with chopped fabrics impregnated 
with various types of phenolic and urea 
resins. 

Processes were also involved whereby 
paper pulps and wood sulphite pulps were 
incorporated with synthetic resins in 
papermaking machines; successful 
attempts have also been made to 
arrange the pulp fibres so that they inter- 
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lock or fibrillate. This mechanical 
arranging of the pulp fibres and their 
impregnation with a synthetic resin in a 
pulp-beating machine results in moulding 
materials which have much _ greater 
strengths than those made from powder 
and compare favourably with those of the 
laminates. 

Preforming wet is a significant feature 
of the pulp impregnated mouldings. 
Claims are made that by suction forming 
the wet pulp over shaped gauze screens 
preforms are produced which, when dried 
(to a definite moisture content) and then 
moulded under heat and pressure, the 
strongest available deep draw plastic 
mouldings are produced. 

The first experiments to produce high- 
strength plastics with the tannin plastics 
were not entirely successful. There was 
a large quantity of waste fibrous felt 
which had been used as packing for the 
lids of ammunition boxes. These felt 
sheets were approximately 2 ft. by 8 ins. 
by 4 to} in. thick. Pieces were cut from 
them nearing the shape of the Ford V8 
rotor arm, and these preforms soaked in 
a 20 per cent. solution of Quebracho, to 
which had been added 10 c.c. of 25 per 
cent. hexamethylenetetramine solution, 
with a small amount of plasticizer and 
lubricant. After a few days in the solu- 
tion the preforms were dried slowly, 
drilled to take a metal insert, and 
moulded in flash moulds. Most of the 
resin came to the surface of the mould- 
ings, making them very brittle. After a 
few days the mouldings exhibited crazing. 
With separate sheets of impregnated can- 
vas cut to shape and laid together wet, 
then dried and moulded as before, much 
stronger moulding resulted. 

Calculations were made by experiment- 
ing with various solution strengths, and 
then the felt was impregnated under 
pressure. It was found that -35-40 per 
cent. of resin is required relative to the 
weight of the finished moulding. These 
mouldings were ‘satisfactory, but after 
some days the outer surfaces showed some 
scaling of the resin. 

The most satisfactory mouldings of this 
type were produced by a continuation of 
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the precipitation process. One method 
employed required macerated paper pulp 
(received from a local paper manufac- 
turer) wet formed over a wooden former 
and impregnated with an ammonium salt, 
lubricants and plasticizers. A shallow 
bow] about 14 ins. diameter was thus pro- 
duced and then impregnated with a solu- 
tion of Quebracho to precipitate the syn- 
thetic resin within the preform. After 
some variables had been tried, it was pos- 
sible to apply heat and pressure to the 
preform and obtain a high strength, 
fully cured, moulding almost instan- 
taneously. The moment heat and 
pressure are applied by the press to the 
cast metal mould containing the pre- 
form, curing is effected. Speed of pro- 
duction is governed by the time required 
to insert the preform, close the press, 
open it and remove the moulding. Manu- 
facturing the wet preforms, however, is 
a slow process, and the tensile strengths 
of the mouldings only a little higher than 
powder compression mouldings. The 
method is excellent for synthetic resins 
possessing very little natural flow. 


Practical Applications 

Even with the  rough-and-ready 
methods employed in the early days of 
the plastics workshop, sufficient powder 
was made to secure full operation of the 
moulds. It was a little while before a 
moulding technique for this particular 
material could be worked out, owing to 
lack of uniformity of the various batches 
Eventually, sufficient 
material was on hand to make batch 
averaging practicable. This brought the 
moulding powder to a stage of uniformity 
which made routine bulk production pos- 


‘sible. When the crucial time had passed 


and it was convenient to study the 
material more scientifically, obtain plas- 
tics technica] literature and manpower, 
ideas suggested en route were investi- 
gated. Among the most successful of 
these developments were:— 
(i) Impregnation of unserviceable 
felt and fibre cut into shapes and 
moulded to form insulated sheets, 
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blocks, radio knobs and ashtrays for 
welfare departments. 

(ii) Quebracho finely divided and 
added to a dry hardener, packed and 
despatched for dissolving in water to 
produce laminated woods from scrap 


paper. Salvaged tent. canvas was 
turned into ‘‘ linoleum ’’; unserviceable 
tracing cloth became high-strength 
boards; scrap asbestos sheet was lamin- 
ated to wood, canvas and cloth for 
various requirements. 

(iii) Top covers of Q/4G moulding 
powder a few thousandths of an inch 
thick were given to wooden boards. 
This coating resisted petrol, alcohol, 
burning ‘cigarettes. 

(iv) Wooden blocks were laminated 
under high pressure with pressure-im- 
pregnated processed Quebracho solu- 
tion. 

(v) A cold press tool punching type 
of laminate was produced for small 
high-tensile gaskets. These gaskets 
were boiling water-tight. 

As only one grade of commercial pow- 
der was ever received and mouldings were 
demanded necessitating some changes in 
the qualities of the finished mouldings, 
the following routine procedure was sug- 
gested and adopted:— 

1. The manufacture of serviceable 
moulding powders (phenol-formaldehyde 
type) of known commercial formule can- 
not be economically undertaken in this 
workshop. In order to produce such 
materials in the quantities the present 
demands indicate, would necessitate the 
construction of autoclaves, steam-heated 
mixing mills and the importation of raw 
materials from the U.K. or U.S.A. Com- 
mercial moulding powder now in stock is 
insufficient to meet actual demands. This 
material will take up a moulding commit- 
ment of approximately half that desired. 
The commercial material cannot be satis- 
factorily employed for three of the items 
waiting manufacture, e.g., cruciform 
resistance, which requires a material of a 
higher heat resistance and ‘insulation 
value. In order to overcome these diffi- 
culties the following procedure is sug- 
gested :— 
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2. Without diminishing the properties 
of the finished mouldings and in some 
instances modifying them, the weight of 
the commercial powder can be extended 
to cover three times its effective weight. 
With the materials on hand this would 
cover all commitments and safeguard 
against unforeseen delay of promised sup- 
plies. 

No additional apparatus is required. 
The only additional chemical necessary is 
available at the Salvage Depot. 

3. The following are the relative 
values of Commercial Powder (C) to 
Extended Powder (E):— 








C powder E powder 
(Woodflour (Woodflour 
filled) filled) 
Tensile strength Standard Equal or improved 
Impact Standard Equal or improved 
Dielectric Standard Generally slightly 
lower. oe if 
‘mica filled) 
Waterabsorption | Standard Generally slightly 
higher 
Specific gravity, . Standard ee: be made equal or 
less 
Bulk factor Standard = slightly 
igher 
Machinability Standard Can be controlled to 
be inferior or im- 
proved 
Heat resistance, , Standard Can be controlled to 


be inferior or im- 
proved 


Moulding conditions 


Temp. Standard Generally slightly 
higher 

Pressure Standard Generally slightly 
higher 

Cure time Standard Can be controlled to 
longer or shorter 
period 

Moulds 
Action on steels Standard Equal 











Alteration of the fillers and modification 
of the production process materials 
changes the properties of the mouldings. 
In effect, the extended powder produces 
mouldings as serviceable, according to 
the properties required, as the commercial 
powder. It is pointed out that the locally 
manufactured powder can be made to pro- 
duce satisfactory mouldings without the 
addition of the commercial powder, but 
this procedure is not now practicable on a 
large scale, due to the lack of some essen- 
tial chemicals. 











Before the eventual closing down of the 
Plastics Workshop in the Middle East, 
attempts were made to further improve 
the Quebracho moulding powders and 
laminating solutions by co-polymerizing 
the synthetic resins produced with syn- 
thetics of the aniline-hydrochloride-for- 
maldehyde types. Experimental work 
was also done on casting resins, low-pres- 
sure laminates, and the incorporation of 
special fillers, such as Bargasse, chopped 
cord and scrap cotton. Some trouble was 
experienced with fungus growths during 





storage, but the incorporation of small 
percentages of anti-fungicides obviated 
this trouble. 

It should be noted that the tannin 
extracts from which the plastics were 
developed are of plant origin. In order to 
bring the bulk of the raw materials 
required within a tropical plant category, 
research work was carried out on Mimosa 
extract plus furfuraldehyde evolved from 
cotton-seed husks. Although only in a 
laboratory stage and probably of little 
commercial value, mouldings can be made 
this way.- Urine was made to replace the 
ammonium salt. Considerable work was 
done by civilian research chemists in 
India with coffee beans, from which a 
protein plastic was developed. Compara- 
tive tests, apart from the ease of manu- 
facture, put the Quebracho plastics well 
ahead of this type of moulding material. 
Zein plastics, which are produced from a 
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by-product of corn, are also more difficult 
to manufacture and show greater water 
absorption than do the Quebracho 
plastics. A continuous process for the 
production of Q/4G powder was worked 
out theoretically, but not put into effect 
owing to the ease with which the material 
could be simply processed by unskilled 
native labour. 


Designing the Mould 


In mould design and manufacture, past 
experience and the careful study of pre- 


Fig. 2.—Some of 
these press tcols 
manufactured ty 
the R.E.M.E. work- 
shops in the Middle 
East were used for 
punching laminated 
plastics materials. 


viously produced moulds and mouldings 


is of great assistance. The behaviour of . 


the plastic material in the mould and 
after ‘‘ curing ’’ or ‘‘ setting ’’ tends to 
influence the decision of whether the 
moulding should remain in the cavity or 
on the punch. Mouldings shrink away 
from cavities, and therefore tighten on to 
any male members. This contraction 
varies between 0.005 to 0.010 in. per 
linear inch, and it is usual to estimate the 
shrinkage with mouldings of discs pro- 
duced under similar conditions to those 
under which the material will be operated 
on a large scale. 

The many details of mould design, such 
as slight tapers to facilitate ejection of the 
moulding, adequate thickness of walls 
relative to the pressures employed, sturdy 
core pins and as few separate mould mem- 
bers as possible, are basically common- 
sense engineering. There are, however, 
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special problems which occur from time to 
time which can be solved more rapidly if 
the present facilities of the moulding and 
engineering shops can be scientifically 
reviewed. Each new mould is a problem 
on its own, but it usually bears some rela- 


tion to an earlier model. An efficient 
record of the details of every-mould which 
has done its job and has been laid up in 
the stores is essential. It is, perhaps, 
even more important to be able to recall 
the many operations of mould manufac- 
ture; moulding, and facilities for heating, 
etc., which can be applied in a particular 
instance. This is most important when 
other duties, apart from the job in hand, 
demand attention. 

The Appendix, ‘‘ Particulars of Sample 
and Mould Required,’’ was drawn up with 
a view to co-relating various operators’ 
ideas before final decisions were made. 
This procedure was quite simple. The 
relevant people examined the moulding 
or drawing of the moulding, went through 
their list noting, for example, that ‘‘2/MS 
contact insert/chrome steel bush insert/ 
1P.F./7b/14a/16a/17b/21a.b. 22 ‘ Marine 
rotor.’ ’’ 

For this moulding everyone agreed that 
the mould should be a transfer type with 
bottom ejection, but a healthy discussion 
ensued regarding a satisfactory method of 
locating the metallic inserts in the mould. 
It was inevitable that opinions would 
sometimes clash, but this not only stimu- 
lated organized thinking, but made every- 
one concerned feel he was an essential 
part of the scheme. 


APPENDIX 
Particulars of Sample and Mould Required 

1. Preliminary Data:— 

Specification of plastics material(s) 
required; specification of metallic and/or 
non-metallic inserts; specifications of any 
other materials to be employed for the 
finished mouldings; dimensions of sample 
and tolerances of moulding; dimensions of 
moulding on drawing; possibilities of fabri- 
cating a sample of mouldings required. 


2. Examination of the Sample or Drawing 
of Article:— 


Previous methods employed for moulding; 
practicability of moulding article as shown 
on drawing. 
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Design mould cavity for:— 
Powder; powder and preform; soft or 
hard preform; shaped preform. 


3. Machinery Available for Preform 
Production:— 
Preforming press; stamping press. 


4. Incorporation of Inserts:— 

Precision fit in mould; screwed or clamped 
in mould; set in the preform; set in the 
finished moulding; non-metallic supports. 

5. Finishing and Assembly:— 

Cleaning off flash; filing, tumbling, 
buffing; machining of inserts; machining of 
moulding or moulded components; assembly 
of moulded components (same materials) ; 
assembly of moulded components (different 
materials); assembly of metallic components; 
cementing, painting, engraving, metallizing. 

6. Type of Press Available:— 

Upstroke; downstroke; automatic; semi- 
automatic; angle; combination; hand- 
operated, power-operated, hydraulic. 


7. Type of Ejection on Press or Otherwise 
Available:— 

Built into press, top/bottom, hand/power, 
number; bench ejectors, top/bottom, hand/ 
power, number; slide on rails; compressed 
air; portable hand tool. 


8. Accessories:— 

Hopper feed on press; loading tray. 

9. Transfer:-— 

Transfer plunger on top platen; transfer 
plunger on bottom platen; transfer 
plunger(s) at side of press; dimensions of 
transfer pot(s), plunger(s); dimensions of 
nozzles; number of nozzles; types and sizes 
of gates; method of ejection (sprues, 
moulding); mould clamping arrangements; 
venting. 

10. Selection of Mould Type:— 

Flash: horizontal, vertical, combination; 
positive; semi-positive; combination; hori- 
zontal; single cavity; multiple cavity; split; 
portable; static; floating. 

11. Ejectors in Mould (as distinct from 
those attached to Press) :— 

Bottom; top; side; combination. 


12. Methods of Effecting Ejection:— 
Variation in temperature (force and 
cavity); undercut; flash; with insert; puller 
pin; thread; negative taper. 
13. Nomenclature of Mould Parts 
Accessories: — 
Force; cavity; core pins; dowels; ejector 
rods; stripper plate; ejector springs; side 
core; lands; parting slots; chase; stripper 
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fork; bolster; shoes; threaded cores; insert 
plate. 
14, Manufacture:— 

Hobbing; turning; shaping; miilling; die- 
sinking; drilling; slotting; routing; fitting; 
assembling; testing (on bench); hardening; 
testing (on press). 

15. Other Details for Consideration:— 

Chamfers; minimum working surfaces; no 
undercuts (unless especially required); 
efficient ejector pins; running-in; lubricating; 
prepare surfaces for chromium plating; 
mirror finish with emery cloth, buffs; break 
up large flat surfaces; finish, etched, sand- 
blasted, electrolytically polished, engraved, 
matted; prevent trapping of air in moulds; 
uniform heating (unless varying tempera- 
tures are required); allowances for contrac- 
tions of moulded threads; tolerances and 
allowances general and special; jigs for semi- 
cured mouldings or fitting of moulded com- 
ponents; plan of set-up of mould and press; 
forecast of possible difficulties. 

16. Heating of Mould or Plastic Materials:— 

Steam-heated platens; electrical low 
voltage; electrical high frequency; super- 
heated water; gas; combination. 

17. Assistance from Past Experience:— 

(a) Compare Moulding No. ............ with 
SPOIVI DUBBOS ses ssicsissencenesincc tbe recs esx 

(b) Compare Mould No. 
following changes .............sssssessesseessseees 
18. Suggested Modifications of Sample:— 
Design; materials. 

19. Plan of Manufacture 
Involved. 


20. Analysis of Metallic Inserts ............... 
21. Analysis of Organic Inserts ............... 
22. Estimated Date of Completion of Mould. 


with Shops 
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23. Estimated Date of Completion of 


Sample. 

24. Estimated Date of Commencement of 
Moulding. 

25. Estimated Date of Completion of 
Moulding. 


26. Results of Inspections and Tests on 
Finished Mouldings. 


Moulds and Moulding 


The general commercial practice of 
employing semi-positive moulds was 
adopted whenever possible. Flash 
moulds for rotor buttons produced excel- 
lent mouldings. From time to time it 
was necessary to change from compres- 
sion moulding procedure and resort to 
transfer moulding, i.e., putting the 
material in a cavity at the top of the 
mould and squeezing the heated material 
through a nozzle into the cavity proper. 

Each of the moulds manufactured had 
a special reason for existence; thus 
although heavy tractor rotors could be 
readily produced by flash moulding, it 
was advisable to employ semi-positive 
moulds in order to increase the ten- 
sile strength of the mouldings. Mild 
steel was at first used for moulds; 
later, captured Iitalian high-tensile steel 
was found more satisfactory. The 
tannin plastics—Qubrite 1 (woodflour 
filled), Qubrite 2 (asbestos filled), etc.— 
are thermosetting, i.e., when heat and 
pressure has been applied to the powder 
in the mould the moulding cannot be 


General Properties of Tannin Plastics (Compression Moulded). 








Water absorption . . “ 

Specimen Filler 24 hrs. at 20°C. — bce nie Tensile, 
No. Se at OC. volts per mil. Ib. /sq. in. 
Cc 1 Woodflour iS 0.4 1.42, 250-300 3,500-10,000 
¢c 2 Woodflour/cotton 0.5 1.46 150-250 4,000-10,000 
Cc 3 Cotton 0.5 1.35 150-200 4,000-10,000 
C4 Asbestos .. - - 1.2 1.86 100-200 3,000- 9,000 
Cc 3 Asbestos/woodflour .. 1.0 1.66 150-200 3,000-10,000 
Cc 6 Lignin .. a 0.6 1.42 250-350 4,500-10,000 
A 7 Asbestos/lignin 0.3 1.53 150-300 3,500-10,000 
cs Mica = 0.2 1.72 250-350 2,500- 9,000 
A9 Mica/asbestos .. Se 0.2 1.80 3,000- 9,000 
A10 Chopped canvas (new) 0.3 1.43 200-300 5,500-11,000 
Alt Kraft paper. ; 0.40 1.38 200-350 3,500-10,000 
A12 Mimosa bark pulp... 0.30 1.36 4,000-10,000 
A13 Chopped canvas (old) 0.45 1.42 150-250 6,500-12,000 
A14 Woodflour és 0.25 1.38 250-350 4,000-11,000 
A15 Paper pulp 0.35 1.53 150-250 3,500-10,000 
A116 ica ke 0.09 1.68 200-350 3,000-11,000 




















A.—Plasticized with aniline formaldehyde. 


C.—Plasticized with cresol formaldehyde. 
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powdered and moulded again. Polishing 
the mould surfaces made éjection of the 
moulding much easier. Chromium 
plating was tried, but was unsatisfactorily 
carried out by civilian firms and was 
abandoned in preference to high polishing 
on flexible shafts attached to the optical 
machines. For the early mouldings, 
hand moulds, which had to be taken off 
the press to eject the moulding, were 
found quicker to manufacture. Eventu- 
ally 65-ton downstroke axle-straighten- 
ing presses were converted to take 
electrical. elements thermostatically con- 
trolled. The ratchet at the side of the 
press was advanced nearer to the cylinder 
and used as an upstroke ejector. To the 
ram of the press the top half of the mould 
was attached with a standardized fitting. 
The mould cavity for rotor moulds was 
standardized to fit on the bottom platen. 
Most powders were preformed cold to the 
rough shape of the moulding. This was 
essential when flash moulds’ were 
employed. Most measurements of 
powders in the moulding shop were done 
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volumetrically with adjustable cups. A 
steam-heated platen press driven by a 
pump was used for the manufacture of 
laminated sheets. 

Moulding the Qubrite plastics required 
temperatures of from 150 degrees to 
180 degrees C. Curing times varied from 
3 seconds to 2.5 minutes. Pressures 
varied from 1,000 to 2,500 lb./sq. in. 


Postscript 

Since writing the above, the writer has 
discovered that a process employing 
similar tannin extracts to those set out, 
exists. 

The method outlined does not appear 
to have been developed commercially or 
given such favourable results as those 
obtained with the processes developed by 
the writer and his co-workers. The 
methods given here for plasticizing the 
tannin moulding powders with synthetic 
resins derived from aniline-formaldehyde 
and other synthetic resins are apparently 
original. Such processes as outlined are, 
until further notice, the property of H.M. 
Government. 








AEROLITE AND REDUX 

The November, 1945, issue of the Aero 
Research Bulletin, published by Aero 
Research, Ltd., of Duxford, Cambridge, has 
just been issued. It contains much inter- 
esting information on the use of these well- 
known adhesives in the first British air liner 
designed to meet the demand for passenger 
transport in the near future, details of 
which have hitherto been kept secret. 

The Vickers Viking—the first pedce-time 
air liner to employ synthetic Aerolite glues 
for stressed areas—is a twin-engined low- 
mid-wing metal monoplane of completely 
new design, yet with lines suggestive of its 
worthy ancestry. 

The Viking has a still-air range up to 
1,600 miles, and taking off with its all-up 
weight of 33,000 lb. it is 50 ft. clear of 
the ground in 850 yds. The test flights of 
the Viking took place in the record time of 
74 months after completion of the drawing- 
board stage. Actual performance figures 
have exceeded estimates by a very satis- 
factory margin. 

The design of a suitable flooring for this 





class of aircraft has always been a problem 
because of the uncertain nature of the load 
application. The use of closely spaced 
stringers in supporting the floor reduces the 
need for strength and weight in the sur- 
facing material, but it is disadvantageous 
because of a prohibitive number of rivets 
and mechanical fixings. This problem has 
been neatly solved by the use of Aerolite 
and Redux adhesives in the flooring of the 
Viking, the whole structure being rivetless 
composite assembly of metal and plywood 
of great strength and otherwise unattainable 
lightness. Birch veneers are bonded to the 
upper faces of the metal floor stringers by 
the Redux process, pressure and tempera- 
ture control being maintained. (For full 
particulars of the Redux process for bond- 
ing metal to wood, refer to the Special 
Bulletin of April, 1943.) The actual floor 
surface, composed of plywood, is then glued 
to the veneered stringers by means of 
Aerolite glue, and the finished job succeeds 
in being astonishingly robust and at the 
same time lighter than by older methods of 
construction. 
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World’s Industry 





ELECTRICAL 


New clamp for tube 
and conduit installa- 
tions has been de- 
veloped by the Glenn 
L. Martin Co. It con- 
sists of two parts—a 
base and a ring. The 
base, of hook shape, 
can be made of metal 
or plastic and is fixed to the wall by an 
ordinary screw; the ring shape member is 
made of a high-grade synthetic rubber; it 
is slung round the tube and the clamp, 
and, with a single twisting movement, the 
tube is held in place. (‘‘ Compressed Air 
Magaz., Vol. 50, 1945, p. 252, Sep.) 
Moulded Tenite connector plugs for 
American Air Force electrically wired fly- 
ing suits are snapped on to arms and legs; 
they cannot accidentally become discon- 
nected unless two small buttons on either 
side are pushed against the strips holding 
the prongs in place. (‘‘ Autom. and Av. 
Ind.,’’ Vol. 93, 1945, p. 116, Aug. 15.) 
Six-unit coaxial cable contains in every 
mile run 507,000 small insulating discs to 
keep the wire within it from contact with 
the cylindrical outer conductor. Origin- 
ally hard rubber was used, but now poly- 
thene is employed. This shows much 
better electrical characteristics, in par- 
ticular, 1/12 of the shunt losses. The 
dielectric constant is about 2/3. (C. 
Kreisler in ‘‘ Bell Laboratories Record,”’ 
Vol. 23, 1945, pp. 321-324.) Methods for 
testing finished plastic mouldings have 
been summarized (as a report by Sheer- 
man, Fleming-Williams, Rogowsky and 
Strong) by British Electrical and Allied 
Industries Research Ass. (price 34s. 6d.). 
The work was done at the request of the 
British Standards Institution, and. tests 
are described for impact strength, cross- 
breaking strength, crushing strength, elec- 





Employs Plastics 


tric strength, surface resistivity, plastic 
yield with temperature, resistance to heat 
(glowbar), specific gravity and water 
absorption. Plastic moulded commuta- 
tors are dealt with in a comprehensive 
account giving the properties of the plas- 
tic, design of the assembling fixture, 
moulding die and the moulding operation. 
(‘‘ Machinery ’’ (Lond.), Vol. 67, 1945, 
pp. 285-287, Sep. 13.) 





CEE ; 
GENERAL ENGINEERING 


Bonding of metal to 
rubber is dealt with in 
an account covering 
the ‘‘ brass-plating ”’ 
process which allows 
all types of ferrous 
and non - ferrous 
metals to be _ so 
bonded. (‘‘Mechanical 
World,’’ Vol. 48, 1945, pp. 324, 325, 
Sep. 21.) The article is based on informa- 
tion from Rubber Bonders, Ltd., Dun- 
stable, Beds. ‘* Silastic,’’ a silicone elas- 
tomer produced by Dow Corning Co., is 
now available in various stocks for mould- 
ing, extruding, coating and laminating. 
Owing to their chemical structure, these 
rubbery organo-silicon oxide polymers are 
said to remain elastic after heating up to 
500 dégrees F. (260 degrees C.), and 
retain flexibility even at minus 70 degrees 
F. (— 57 degrees C.). ‘Silastic ’’- 
coated lead wire and other shapes are pro- 
duced by extruding. By coating glass or 
asbestos cloth flexible, waterproof, heat- 
stable, oil-resistant gaskets, diaphragms, 
etc., are produced; they are claimed to be 
non-tracking, arc and oxidation resistant. 
(‘‘ Products Finishing,’’ Vol. 9, 1945, p. 
120, Sep.) Swiss Association for material 
testing has recently published the follow- 
ing proposals dealing with the testing of 
thermosetting plastics: tensile tests, com- 
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pressive test, bending test, shear test, 
impact bending test, hardness testing 
according to Vickers (‘‘ Schweiz, Archiv 
f. angew. Wiss. and Technik,’’ Vol. 10, 
1944, pp. 287-294, Sep., pp. 323-330, 
Oct., and pp. 360-362, Nov.) Another 
series of proposals deals with dielectric 
strength, dielectric constant and loss fac- 
tor; thermal expansion, specific gravity 
and modulus of. elasticity; thermal resist- 
ance and decomposition temperature. 
Automatic ball sorter, by Jack and 
Heintz, is equipped with a Plexiglas 
stopper. (‘‘ Autom. and Av. Ind.,’’ Vol. 
93, 1945, p. 64, Aug. 1.) Transparent oil 
cans of injection moulded plastic are made 
by Standard Moulding Corp., Dayton, 
Ohio. (‘‘ Autom. and Av. Industries,’’ 
Vol. 93, 1945, p. 44, Sep. 1.) Considera- 
tions for the practical application of plas- 
tic bearings for rolling mills and a com- 
parison with metal bearings are given by 
S. Staton (‘‘ Mechanical World,’’ Vol. 
118, 1945, pp. 257-266, Sep. 7). Whilst 
the advantages of these bearings—low 
friction, reduced wear and, therefore, low 
maintenance costs—have been fully 
realized in Germany and America, British 
users of rolling mills have not yet made 
enough use of this cost-saving device. As 
- plastics have no “‘ yield ’’’ limit, working 
stress has to be fixed by experience or con- 
jecture. J. Delmonte makes an advance 
to solve this problem (‘“‘ Transact. 
A.S.M.E.,’’ Vol. 67, 1945, pp. 477-481) 
by obtaining elastic limit stress data by a 
beam deflection method. He suggests 
also a curve-deviation method by which 
elastic limits can be more accurately deter- 
mined than by the conventional stress- 
strain technique. The following materials 
were tested:—Moulded, rag-filled phenol 
resin, cellulose-acetate sheet, laminated 
phenolics, woodflour-filled phenolic resin 
and polymethyl-methyacrylate sheet. 
Phenolic fibres, i.e., cotton-base laminates 
impregnated with phenolic resins, belong 
to the new materials developed during the 
war and seem to have a promising future 
in the years to come. G. E. Stedman dis- 
cusses their characteristics, design fea. 
tures, fabricating behaviour, etc., from 
experience gained in several B-25 bomber 
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components. (‘‘ Metals and Alloys,’’ 
Vol. 22, 1945, pp. 1658-1662, June.} 


Laminated brace for Radar is deseribed in 
‘* Plastics ’’’ (U.S.A.), October, 1945 
(page 52). The basic material employed 
is glass cloth impregnated with Laminac 
(American Cyanamid Co.) wound into 
tubular form on mandrels. The final 
shape is that of a letter ‘‘ A,’’ the whole 
structure being very strong and trans- 
parent to radio frequencies. Cyclone 
Generator has been evolved by Plastic 
Spray, Ltd., London, to supply the heat 


treatment for Plastoglaze materials. The 
generator produces a mixture of 
chemically loaded gases which are 


directed on to the coated surface by means 
of flexible hoses. The apparatus is port- 
able, and can be used both-in and out of 
doors, the area of the surface treated being 
unlimited. In dealing with a quantity of 
small articles, a generator cabinet, into 
which the gases are passed, is recom- 
mended. The gases, which are neither 
inflammable nor injurious, quickly raise 
the temperature of the coating to a point 
at which hardening occurs rapidly. Fur- 
thermore, the flow of gases assists the 
removal of the solvents from the coating 
and leaves a smooth hard surface. 








MOTORS © 


Composite _ plastic 
station - wagon - type 
body composed of 
complete sub-assem- 
blies which can be 
either assembled at 
the producers’ works 
or direct on the auto- 
mobile production line, 
has been designed by Tjaarda. Improve- 
ments include vacuum-operated automatic 
windows and form fitting latex seats. The 
body material is said to be impervious to 
weather conditions, light in weight, excep- 
tionally strong, and with high insulation 
qualities. (‘‘ Autom. and Av. Ind.,’’ Vol. 
93, 1945, p. 87, Sep. 1.) Plastics for post- 
war car and aeroplane are discussed by 
Knettel, who enumerates the general pro- 
perties of typical commercial plastics and 
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given limits for their application. One 
development worth mentioning is head- 
light lenses of moulded polymethylmetha- 
crylate. They have already been used in 
the sealed-beam headlamps of American 
amphibious tanks because of their light 
weight, resistance to breakage and in- 
creased light transmission. (‘‘ Autom. 
and Aviation Ind.,’’ Vol. 93, 1945, pp. 
34-36, 88, 90, 92, Aug. 15.) 





Survey of commer- 
cial thermoplastic syn- 
thetic resins is given 
in a data sheet stating 
composition, strength, 
heat resistance, resist- 
ance to acids and 
alkalis, water resist- 
ance, colours, trade 
names and typical uses; seven different 
plastics are listed. (‘‘ Metals and 
Alloys,’’ Vol. 22, 1945, pp. 451, 452, 
Aug.) Goodyear is erecting a Vinyl plas- 
tics plant at Niagara Falls for manufac- 
ture of transparent packaging film, for 
wire insulation, fabric coatings, flooring, 
wall coverings and adhesives, with a pro- 
duction capacity of 3,000,000 lb. per year. 
(‘‘ Autom. and Av. Ind.,’’ Vol. 93, 1945, 
p. 110, Aug. 15.) Zinc-Alloy Die Casters 
Association has prepared a 16-page book- 
let comparing the plastic mouldings with 
the zinc-alloy die castings. The booklet 
presents valuable data which may facili- 
tate the selection of the optimum material 
for a given article. A part of this brochure 
deals with the combination of the two 
materials and several illustrations show 
how the greater strength of the die-casting 
is combined with the valuable properties 
of thermosetting and thermoplastic 
materials, which, for obvious reasons, 
usually serve as the outside cover. 
Gummed plastic plate has been developed 
by Pennsylvania Plastics Corp. which is 
said to adhere and remain permanently 
bonded to any clean surface when moist- 
ened with solvents such as_ benzene, 
naphtha, etc. Offered in a great range of 
permanent colours, the plate is available 
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also with fluorescent and phosphorescent 
letters. (‘‘ Products Finishing,’’ Vol. 9, 
1945, p. 114, Sep.) Methods for deter- 
mining the flashpoint, i.e., the decom- 
position point, of organic insulating 
materials has been given by M. Zuercher. 
(‘‘ Schweiz. Archiv, f. angew. Wissen- 
schaft und Technik,’ Vol. 11, 1945, p. 
94-96, March.) Decomposition diagrams 
plotting temperature in relation to time of 
nine different plastics are given, such as 
aminoplast, celluloid, plexiglas, thermo- 
setting resin and laminated paper. Recent 
investigations on the reaction which takes 
place in the formation of curing of phenol- 
formaldehyde are surveyed by Keld. In 
this article (‘‘ Schweiz. Archiv, f. angew, 
Wissenschaft und Technik,’’ Vol. 10, 
1944, pp. 280-285, Sep.) some recent 
English literature has also been con- 
sidered. Four basic types of moulds used 
for thermosetting plastics, fully positive 
types, flash type, landed positive type, 
semi-positive type with flash ridges and 
telescoping parts, are clearly described 
by D. M. Buchanan, and practical hints 
are given on the correct choice. (‘‘ The 
Machinist,’’ Vol. 89, 1945, pp. 725-728, 
Sep. 1.) Good preforming and preheating 
methods insure satisfactory moulding, but 
the proper selection of a preforming and 
preheating method is, according to D. M. 
Buchanan, dependent on the variables of 
design, moulding composition and eco- 
nomics. (‘‘ The Machinist,’’ Vol. 89, 
1945, pp. 905-908, Oct. 6.) The article 
contains a trouble shooting chart for plas- 
tic mouldings, which may prove very 
valuable. New Oldofredi process for 
embossing uses wire mesh as a die; it 
receives, retains and transfers any pattern 
or design incorporated in it. Besides 
metallic mesh, meshes woven of plastics 
and non-metallic strands have been used. 
(‘‘ Wire and Wire Products,’’ Vol. 20, 
1945, pp. 626, 627, Sep.) Inexpensive 
constant humidity room has been built at 
Southern Regional Research Laboratory 
for controlling the moisture content of 
wood and glued samples used in block and 
plywood shear tests. (‘‘ Mechanical 
Engineering,’’ Vol. 67, 1945, pp. 475, 
476, July.) 
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Manufacture of Brake Linings 
By Dr. B. S. GIDVANI, Du..c., F.R..C., A.M.1.Chem.€. 


- a vehicle driven by an internal-com- 
bustion engine, provision must be made 
for halting suddenly in an emergency 
without stopping the engine. During the 
past 20 years considerable developments 
have taken place in the motorcar 
industry; speed has become higher and 
higher and the roads more and more 
crowded, so that efficient braking has 
become a matter of urgent necessity in 
the interests of both safety and average 
speed. Various braking systems have 
been evolved which need not be described 
in the present article. 

Formerly the expanding or the contract- 
ing member of the brake was made in two 
halves, hinged together, and the friction 
was obtained by a metal-to-metal contact 
with the brake drum. As the friction 
between metallic surfaces is comparatively 
low, being insufficient for sudden jerkless 
stopping of a car running at some speed, 
some friction lining such as camels’ hair 
belting or ordinary leather treated with 
Neat’s foot-oil was used. These were 
found to be unsatisfactory since at the 
high temperatures generated in sudden 
braking, they invariably burnt out. 


Functions and Results of Braking 

Bringing to rest of a moving body by 
braking is accompanied by the con- 
version of its inertia into heat. The 
transformation of motion into heat is 
gradual and progressive, but at any time 
during braking, the sum total of these 
two kinds of energy is constant. Just 
before the brakes are applied, it is all 
motion and no heat, while just when the 
car has come to a standstill, it is all heat 
and no motion. The heat so produced is 
absorbed mostly by the metallic brake 
drum and partly conducted by the brake 
lining to the metallic brake shoe. During 
a normal stop, the temperature of the 
brake drum may rise to 150 degrees C. or 
more. With the release of the brakes, 


the contact between the brake lining and 
the drum is broken and both start to cool. 
However, dragging of the brakes or 
repeated braking in frequent succession, 
does not allow complete dissipation of all 
the heat to the atmosphere as the brake 
drum and the lining are not apart for a 
sufficient interval to cool off and the 
temperature of the former may rise to well 
over 300 degrees C. 

Although brakes have been used for the 
past 170 years, the first non-burning 
brake lining appeared only 40 years back. 
It consisted of a closely woven fabric 
made from long silky fibres of 
Chrysotile asbestos. Due to the poor 
wearing properties of this fabric, asbestos 
was reinforced by adding first flax and 
later cotton fibres. A patent was taken 
out in 1911 ir U.S.A. for interweaving 
wire with asbestos and cotton yarn and 
was Claimed to give great strength and 
increased conductivity to the lining. 

Plain asbestos-cotton-wire fabric with- 
out further treatment is not used in 
modern practice, as it is highly susceptible 
to moisture with consequent alternations 
in its frictional properties, also its life is 
very short, due to rapid wearing. The 
water of crystallization of asbestos, which 
it will. be remembered has the chemical 
formula 3MgO. 2SiO, 2H,O, is driven out 
by the heat generated in braking and the 
asbestos is reduced to fine powder. The 
fabric is therefore treated with some 
impregnating compound, usually called 
the binder, to make it waterproof and 
heat resistant. The life and the wearing 
properties of the brake lining depend to 
a great extent on the binder. 


Binders 
Various types of impregnating com- 
pounds have been used which may be 
classified under four main headings :— 
(1) Drying oils, (2) resins, (3) bitu- 
mens, and (4) rubber compounds. 
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Drying Oils 

The oil most commonly employed, 
either singly or in conjunction with other 
oils or some other binders from a different 
group, is linseed oil. Tung oil is a close 
rival, although in the patent literature, 
oils of all sorts, specially those of poppy- 
seed, hempseed, walnut, safflower and 
sunflower have been mentioned. 

Drying of these oils by exposure to air 
is slow, and therefore in the manufacture 
of the brake linings, is accelerated by 
baking at relatively high temperatures. 
Oxidizing accelerators such as litharge, 
manganese oxide, manganese borate and 
organo-metallic driers, such as_ cobalt, 
lead and manganese linoleates, naph- 
thenates and resinates are also added to 
further shorten the drying time. Harden- 
ing is also hastened by heating in presence 
of hydrogen gas, though in the brake- 
lining industry, is seldom used. 

Linseed oil is generally employed to 
impart body to the woven lining. It has 
a tendency to surface-dry which prevents 
the interior from complete hardening. 
When used singly, curing is carried out 
in presence of an inert gas like nitrogen 
or carbon dioxide. Nowadays it is very 
rarely used singly, but always in com- 
bination with Chinawood oil. 

Sulphonated linseed oil is occasionally 
used either singly or in conjunction with 
plain or sulphonated tung oil. The 
friction property is greater when mixed 
with plain tung oil than when both are 
sulphonated. 

Both linseed and tung oil are usually 
employed in combination with resins and 
bitumens in the form of baking varnishes. 


Resins 


Many synthetic resins of thermo-setting 
type have at one or the other time, been 
suggested as binders for brake linings, 
but in practice, the field is exclusively 
confined to those produced by the 
reaction of formaldehyde with either 
phenols of urea. Casein-formaldehyde 


resins and glyptals have also been used, 
but their use is very limited, at least in 
this country. 
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Natural resins are not employed as 
none of them is truly thermo-setting, 
although mention may be made of rosin, 
which is used for modifying phenolic 
resins to produce oil-solubility. Shellac, 
rosin and dammar are sometimes used in 
conjunction with rubber and drying oils 
in brake linings. 

Phenolic resins, especially those pro- 
duced by the action of formaldehyde or 
hexamethylene tetramine with cresylic 
acid are, by far, the most commonly 
employed resins and are used in viscous 
liquid or a powder form. Urea and casein 
resins, on the other hand, are usually 
employed as water solutions. Synthetic 
resins are also used in mixtures of bitu- 
mens, drying-oils both plain and 
sulphonated, semi-drying oils such as 
cotton seed and soya bean oils, rubber 
and natural resins and gums. 

Oil soluble phenolic resins are quite 
frequently used and rosin modified 
phenolics which are fusible but soluble 
in oils are also occasionally incorporated 
in binding compounds. 


Bitumens 


Besides asphalts, tars and pitches are 
generally included in this group. 

Gilsonite is the most commonly 
employed natural asphalt as brake lining 
binder, although other asphalts as well 
as fusible waxes, such as ozokerite and 
montana wax, are also often incorporated. 

Gilsonite is generally used from a solu- 
tion of petrol, white spirit, heavy oils or 
carbon bisulphide, but occasionally water 
dispersions are met. It is not completely 
soluble below 150 degrees C., but remains 
colloidally dispersed, and when used in 
this form there is a tendency to surface- 
deposit on the lining, due to the filtering 
action of the asbestos fibres. If great care 
is not exercised with such a solution, as 


much as one-third of the total gilsonite 


may deposit on the surface, which gives a 
false friction characteristic to the lining. 
When high temperatures are generated 
as in repeated rapid stops, gilsonite 
becomes soft and gummy and sticks to 
the drum if the brake is set while the 
drum is still very hot. By heating with 
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sulphur at 250-300 degrees C. it can be 
converted to an infusible form, and it is 
preferable to use it in this form. 

Asphalts are employed for their water- 
procfing and friction properties, while the 
tars are generally used for colouring and 
bodying the impregnating liquid. 

Among the tars, water gas tar is the 
commonest, while coal and wood tars are 
also occasionally employed. Tars serve 
as vehicle for other binders. Water gas 
tar-contains oils, but is free from carbon, 
while coal tar has a large quantity of free 


carbon. Consequently, the former 
hardens at high temperatures, and 
hardening continues progressively in 


braking services, while the latter forms 
sticky gums at high temperature, which 
would increase its friction value. 

All the bituminous materials may be 
used either singly or in mixtures with 
resins, oils or rubber compounds. 


Rubber Compounds 


Rubber, on heat treatment, becomes 
plastic to a point where it will flow freely 
and can penetrate at least partially the 
fibres of an asbestos fabric. Complete 
impregnation can, however, be achieved 
’ on steam-heated rolls which are commonly 
employed for compounding rubber with 
other ingredients in the rubber industry. 

Rubber, in its raw stage, is thermo- 
plastic and as such cannot be of much 
value in the brake lining where the tem- 
peratures of the order of 150 degrees C. 
are quite common, but by heating with 
sulphur and other ingredients it can be 
thermo-hardened. Vulcanized rubber 
compounds have certain properties which 
are highly desirable for brake linings, and 
in U.S.A. most of the brake linings 
always contain some proportion of such 
compounds. 

Rubber in almost all forms, such as 
latex, rubber powder, smoked rubber, 


pale, crepe rubber, and even reclaimed- 


rubber, has been used in the manufacture 
of brake linings. Reclaimed rubber from 
scrapped tyres and other rubber goods 
has poor properties as compared with the 
raw rubber and consequently its use in 
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the brake linings is limited to only small 
quantities. 

Vulcanization of rubber with sulphur or 
other vulcanizing agents, such as sulphur 
dioxide, carbon sulphide, hydrogen 
sulphide, selenium, lead, zinc and 
antimony sulphides, etc., under heat and 
pressuie, is a slow process even at a tem- 
perature of 160 degrees C. Rubber 
industry has, therefore, developed 
accelerators, both organic and inorganic, 
to hasten the rate of vulcanization. Salts 
of guanidine ard of thiazole type are by 
far the best organic accelerators while 
from the secohd category, zinc oxide, 
litharge and lime are the most commonly 
emp.oyed in brake-lining compounds. 

Reinforcing agents and fillers com- 
monly used in the rubber industry are 
employed. Examples are carbon black, 
zinc oxide, barium sulphate, clay, barium 
carbonate, whitening and Fullers’ earth. 


Types ef Brake Linings 


Three types of brake linings are avail- 
able, namely, the woven, the moulded 
asbestos fabric and the moulded asbestos 
fibre linings. The first consists of an 
asbestos-cotton-wire fabric, impregnated 
with some binder and calendered to size. 
In the second type the impregnated fabric 
is further covered on the calender with 
some other friction compound moulded to 
size in cold and cured under heat and 
pressure. The moulded fibre lining, on 
the other hand, is prepared by moulding 
loose asbestos fibres which have been 
previously saturated with the binder. 


Woven Linings 

A hard, dense fabric is woven from 
Chrysotile asbestos, long staple cotton and 
thin brass wire, although, in recent years, 
brass has been replaced by lead and zinc 
alloy wires. Wire is introduced in the 
production of a hand-twisted yarn to 
strengthen it and enable it to resist the 
heavy tension employed in the weaving of 
high-quality closely woven fabrics. Wire 


‘ also increases the resistance of the material 


against compression and spreading. 
Many patents have been ‘obtained for 
methods of weaving and for various 
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designs and patterns such as single ply, 
two ply double plain, single binder, two 
ply double plain single binder gutted, 
three ply triple plain single alternate 
binder, ribbon tape, braided weaving, 
etc., for each of which various claims have 
been made. The proportions of the 
materials in the fabric vary widely, but 
generally the composition is within the 
following limits :— 

Asbestos 40-65 per cent. 

Cotton 5-20 per cent. 

Wire 20-40 per cent. 

The fabric is then impregnated with 
the binder, of which, depending upon the 
binder and the fabric, 5-15 per cent. on 
the weight of the fabric is generally 
required. 

The importance of the binder cannot be 
over-emphasized, as on the proper impreg- 
nation of the fabric lies the secret of 
quality and resistance to wear of the 
brake lining. 

It will be clear from the foregoing 
remarks that the vital constituert of 
woven lining is the binder. Its complete 
penetration into the fabric is also of the 
*utmost importance, since, however good 
the binder may be, the penetration must 
be complete, otherwise untreated portions 
of the fabric would be liable to wear out 
rapidly. Consequently, various processes 
have been developed to force a known 
quantity of the binder in a known 
quantity of fabric and to ensure uniform 
saturation, so that the rate of wear of 
the finished product does not vary 
throughout its whole thickness. 


Saturation Processes 


The fabric is passed through a dipping 
tank, the excess of the impregnation fluid 
removed with a scraper on a roll and 
dried in an oven at about 200 degrees C. 
In one process, the fabric is first dried 
by passing through a drying chamber at 
150 degrees C., then passed through a 
dipping tank containing a very thin solu- 
tion of an easily absorbed binder, and 
finally dried in a similar oven at 200 
degrees C. 

In another process vacuum and pressure 
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are employed. The fabric is placed in a 
large jacketed pan connected with a 
vacuum pump. A lid is clamped down on 
the pan and the temperature raised to 
approximately 90 degrees C. After apply- 
ing the vacuum, a solution of the binder 
is sucked in and steam or compressed air 
is forced in above the fluid. The pressure 
forces the solution into all parts of the 
fabric. The fabric is then removed and 
dried in an oven at 175 degrees C. 

Yet another process, known as the 
drip process, is often used, in which the 
fabric is fed under a tank with a number 
of operings from which a _ regulated 
quantity of the binder drips on the fabric. 

Solvents are dispensed with in another 
process by using the binder in powder 
form. The asbestos and cotton fibres as 
they emerge from the carding machine are 
sprinkled with pulverized gilsonite or 
resin and then wound on _ spools—an 
operation known as roving. The fibres are 
ther. woven in the usual manner and the 
fabric is heat treated. The binder becomes 
plastic and flows into the webs of the 
fabric. Gilsonite is hardened with the 
removal of heat while the resin is poly- 
merized to infusible stage under continued 
heat. 

In the recently developed processes, the 
yarn is either dipped in the binder liquid 
or the latter drips on the yarn, before 
weaving. After passing through the 
impregnating tanks, the yarn is dried by 
hot air and then woven into the fabric. 

The impregnation of the yarn before 
weaving is decidedly an improvement on 
the old processes of fabric impregnation, 
because to saturate an asbestos fabric uni- 
formly and to fill all the webs and crevices 
of the fabric is a difficult process. The 
binder may only surface dry or, with the 
evaporation of the solvert, some of the 
compound may come to the surface due to 
capillary action of the fibres. Again, if 
the binder is in a colloidal solution, as 
with gilsonite, the fabric may have as 
much as one-third of the binder as a sur- 
face deposit, leaving the inside of the 
fabric only partially filled. Such surface 
deposits will also be experienced with the 
dipped yarn, but in the subsequent weav- 
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ing of the yarn, these will be carried to 
the core of the fabric and under heat will 
flow to the centre of the lining. 


Calendering 

The next step is to calender the impreg- 
nated fabric to the required width and 
thickness in a heavy machine with two 
steam-heated rolls, one above the other 
and nearly touching each other. Calender- 
ing enhances the life of the brake lining 
considerably as it increases its density and 
resistance to wear. Stencilling and cutting 
to exact size are the final operations ir. the 
manufacture of woven linings. 


Moulded Fabric Lining 

Asbestos-cotton-wire woven fabric is 

usually employed in the manufacture of 
these linings. The fabric is impregnated 
with the binder exactly in the same 
manner as with woven linings, but the 
binder used is much less; usually 2-5 per 
cent. on the weight of fabric is sufficient. 
The idea behind this impregnation is to 
just waterproof the fabric and generally 
drying oils and bituminous materials are 
employed. The dried waterproofed fabric 
is then coated with the friction compounds 
on a heavy calendering machine with 
three steam-heated roils. -These rolls, 
which are one above the other and nearly 
touching each other, are slightly crowned 
to prevent bending at the middle under 
heavy pressure and run in opposite direc- 
tions. ; 
The friction compounds are the same 
materials as previously described under 
the heading of binders, but none of these 
materials is employed singly. A complex 
combination of three or more of these 
materials is common in the industry. In 
some cases, to produce compounds of 
exceptionally high friction value, abra- 
sive materials, such as carborundum, iron 
oxide, sand, pulverized glass, are 
added. Addition of graphite, mica, 
waxes, and soaps generally lowers the 
friction value of the compounds. 

The friction compound is fed in 
between the top and the middle rolls of 
the calender and meets the cloth which 
travels between the middle and bottom 
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roils. The operation is termed skimming 
when the middle and bottom rolls revolve 
at the same speed and_ becomes 
frictioning if the rolls run at a different 
speed. Under heavy pressure of the 
rolls, the friction compound is pressed 
into the fabric matrices, and the whole 
fabric is thoroughly coated with it; the 
thickness of the coating, of course, 
depends on the opening between the 
rolls. Skimming is a quicker process 
than frictioning, although the latter is 
probably the more generally preferred by 
the industry. The calendered cloth is 
then cut into strips of the required width 
and rolled on spools. 

The next stage is the premoulding of 
the lining to the desired size and shape 
before curing. The friction compound 
on the calenders does not penetrate’ and 
thoroughly saturate the fibres of the 
fabric, and, consequently, an allowance 
of 25 per cent. in the compression of 
width is allowed in the uncured lining. 
Various methods have been developed 
for the premoulding of the linings, which 
may be briefly described as follows :— 


Folding Methods 

Many methods of folding have: been 
patented, in some’ of which the calen- 
dered fabric is double folded or curl 
folded or loop folded. Sometimes one or 
more strips of calendered fabric are 
inserted in the centre of the folded fabric, 
so that the latter encases them. Each 
fold of calendered fabric is generally 
ie in. In one process, the folded lining 
is compressed under heat and pressure 
till completely cured, while in another it 
is first attached with wire and then heat 
treated. In the folded linings the folds 
run parallel to thickness or the wearing 
surfaces and the back of the lining, but 
in a loop-folded lining the plies are 
diagonal to the thickness. Yet in 
another process, folding on the bias is 
employed. 


Rolling Method 
According to this process, the calen- 


dered fabric is wound on a _ hollow 
mandrel having the desired curvature; 
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for each ;/¢ in. thickness of the lining one 
ply of the calendered fabric is employed. 
Heat treatment softens the frictional 
compound and binds together the plies of 
the fabric. The lining is either fully 
cured and then cut to size or it may be 
first cut into segments and then cured. 

Another rolling method consists of 
tightly rolling up the: fabric of the 
required width to the desired size and 
then curing in a cylindrical mould. 


Laminating Method 

Rolls of the desired width of the calen- 
dered fabric are mounted on a 
““laminating’’ machine; the number of 
reels or plies depends on the thickness of 
the lining. The plies after coating on 
one side with a bonding cement consist- 
ing of cellulose acetate or a rubber or 
some other adhesive solution, are com- 
pressed together under heavy pressure of 
the rolls of the laminating machine and 
cured finally under heat and pressure. 

Lamination is also frequently carried 
out on the calendering machine. Two 
layers of the calendered fabric are passed 
under the hot rolls and pressed together 
to give a two-ply material. A three-ply 
lining is obtained by feeding together a 
single and a double ply, while a four-ply 
lining is made by pressing two double-ply 
layers. The laminated fabric is then cut 
to the required width and cured in a 
hydraulic press, when a _ composite, 
uniform material is obtained in which no 
signs of lamination are visible until the 
fabric is cut in two. 

The lamination method offers a process 
in which different fabrics and/or differ- 
ent binders may be used for each ply. 
For example, in a three-ply lining, the 
top layer may be coated with a low- 
friction compound, the middle .with a 
medium, and the bottom layer. with a 
high-friction compound, so that with the 
wearing of the lining and its consequent 
decrease in thickness the gripping of the 
brake is not affected. 


Coated-ribbon . Method 


The friction compound is placed inside 
an extruding miachine and a woven. fabric 
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of the desired width is passed through it. 
The fabric is covered on all the four sides 
with the friction compound and is then 
moulded to size in a steam-heated press. 


Moulded Fibre Linings 


In this type of lining the asbestos fibres 
are not woven into a fabric but mixed 
directly with the friction compound. Both 
dry and wet mixings are quite commonly 
employed. In the dry process, the 
mixing is carried out in either a ball mill 
or by repeated sifting together of the 
powdered fibres with friction compounds. 
The powder is then moulded in a plunger- 
type of mould by the ordinary technique 
applicable to the thermosetting moulding 
powders. 

A special machine has also been 
developed, in which the powder is dis- 
charged from a hopper in between the 
opening of two rolls, which run in oppo- 
site directions. The powder is carried on 
the roJls and forced through a very small 
opening between them, where it is com- 
pressed by the heavy pressure of the rolls 
and emerges out in a compact continuous 
strip. A reinforcing backing of wire 
screen is in some cases incorporated, and 
the lining is cut to size before or after 
curing in the usual manner in a hydraulic 
press under heat. 


Wet Mixings 

These, again, can be subdivided in two 
types; one in which volatile solvents are 
used and_ stiff, dough-like mass is 
obtained and the other in which the mix- 
ings are carried out in a very wet state 
and where generally non-volatile solvents 
are employed. Mixings carried out with 
viscous liquids of A-stage synthetic resin, 
containing no solvent, may also be 
included in the former category. 

For stiff mixings, generally an 
enclosed ‘‘ dough mixer’’ in which blades 
revolve in opposite direction is employed, 
while for wet mixings a ‘‘ pulpbeater’’ 
similar to that used-in the paper industry 
is required. After thorough mixing, the 
liquid is either filtered or centrifuged, or 
a papermaking machine is employed 
forming a thin sheet, which is dried and 
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laminated to the required thickness. If 
desired, a reinforcing backing of a wire 
screen is also incorporated at the stage 
when the sheet emerges from the paper 
machine and is carried by an endless belt 
to a steam-heated winding cylinder. 


Hot Mixings 

Rubber compounds and sulphur are 
usually mixed with the asbestos fibres on 
hot rolls employed in the rubber industry 
for compounding various ingredients with 
rubber. Rubber itself softens under heat 
and can be easily worked on hot rolls, 
but with the addition of fibres and other 
materials it stiffens considerably, and 
addition of lubricants, generally termed 
softeners, becomes necessary for easy 
working. Fatty acids, waxes, resins, 
gums, vegetable and mineral oils and tars 
are the most commonly employed rubber 
softeners in the brake lining industry. 

A ‘‘ Bunburry ”’ mixer is also frequently 
employed for rubber mixings. 

Mixing on the hot rolls is also some- 
times employed with synthetic resins, but 
great care is necessary, due to the com- 
paratively short life under heat of such 
resins. 

The mixed compounds are then formed 
into a sheet, calendered and vulcanized, 
when desired, during the sheeting opera- 
tions. 

Rubber alone is not suitable for brake 
linings, but when properly compounded 
with asbestos, steel wool, mineral wool, 
cotton, flax, carbon black and zinc oxide, 
forms a highly useful material for brake 
linings. 

In the linings made by the dough and 
hot-mixing method, .the fibres lie in all 
directions at random, while with sheeting 
process they are generally parallel to each 
other. By cutting an uncured parallel 
fibre sheet into pieces of the same thick- 
ness, placing them side by side on the cut 
ends and curing them, a perpendicular 
direction is given to the fibre. 

Lamination of the moulded fibre lining 
is occasionally employed to build up the 
required thickness from a thin uncured 
parallel fibre sheet. 

Commercial vehicle developments dur- 
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ing recent years have brought higher 
speeds and increased loads so that the 
amount of energy to be dissipated during 
a rapid stop of a heavy vehicle is such 
as to present a serious design problem. 
Temperatures up to 250 degrees C. of the 
drum may become common, and repeated 
braking in too frequent succession may 
raise the drum temperature to 400 degrees 
C. or more. 

The normal rate of work for an 
ordinary brake lining is 13,200 ft./Ib. 
per sq. in. per minute, while on the com- 
mercial lorries or buses it is considerably 
more and averages about 49,000 ft./Ib. 
per sq. in. per minute. In a passenger 
car, the loading is limited to 10-25 Ib. 
per sq. in., while that in buses and trucks 
becomes 30-300 lb. per sq. in. For 
such heavy-duty work, ordinary passen- 
ger car brake lining is almost useless, as 
it would be greatly overworked and wear 
out too rapidly. Specially designed 
linings, usually called friction blocks, are 
adopted for such heavy-duty work. 

The woven lining is generally recom- 
mended for uses up to a temperature of 
175 degrees C.; fading is experienced 
above this temperature, becoming pro- 
nounced with rising temperature and 
complete failure is observed at 250 
degrees C. 

Moulded fabric and fibre linings are 
used in those cases where great rubbing 
velocities, high temperature and braking 
pressures are met. Increased efficiency 
and service is obtained from die-pressing 
of the lining and the strength and the 
density is increased by about 25 per cent. 
compared with woven linings of similar 
composition. Increased pressure gives a 
denser and more thoroughly bonded 
lining, while complete curing imparts to 
its infusibility and the life is increased by 
50 per cent. Consequently, such a lining 
can withstand higher temperatures and 
higher rubbing pressure than is possible 
with the woven linen. 

Friction blocks‘are invariably made by 
die-pressing the impregnated fibres. The 
same composition as that used for the 
moulded fibre linings is employed, the 
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main difference between the two linings 
being that of the size and shape and the 
manner of arrangement of joining to the 
brake shoe. 


Moulding Machinery 

The moulded fabric linings are cured 
in power-operated long hydraulic presses. 
Presses up to 20 ft. long, known as belt 
presses, are used. Heating or cooling of 
the platens of the presses is provided. 
Generally steam is the motive and heating 
power, although in U.S.A. electricity is 
preferred. 

Long narrow moulds are used, but 
pressing directly between the platens is 
also’ common, in which. case steel bars 
of exactly the same height as the thick- 
ness of the finished lining inserted 
between the platens prevent the press 
from closing too much. 

The moulded fabric lining is generally 
made in rolls from 100 to 200 yds. in 
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length, and, consequently, the curing of 
the lining is carried out, section by 
section, corresponding to the length of 
the press, without cutting. A tempera- 
ture of 150-175 degrees C. and pressure 
up to 3,500 lb. per sq. in. are commonly 
employed. 

The moulded fabric lining is also sup- 
plied in small cut pieces with moulded 
rivet holes. In this case, as well as for 
moulded fibre linings, individual plunger 
type of moulds with single or multi 
impressions are used. The bottom plate 
of the mould has several cavities of the 
required shape and dimensions and is 
fixed to the lower platen of the press. 
The other part of the mould, having 
projections to fit in the cavities, is fixed 
to the upper platen of the press. The 
moulds are generally steam heated. For 
curing, a temperature of 175 degrees C. 
and pressure up to 5,000 lb. per sq. in. 
are used. 








PLASTICS IN SOUTH AFRICA 

By W. L. Speight, Cape Town 
The possibility of building up in South 
Africa a plastics industry and a chemical 
industry on a large scale by the exploita- 
tion of natural gas, which is found in asso- 
ciation with coal deposits, was discussed 
by Mr. Harold Wilson, of the bio-chemical 
laboratory, Johannesburg Health Depart- 
ment, in an address in Johannesburg to the 
South African Association for the Advance- 
ment of Science on ‘‘ Methane—a Neglected 
National Asset.’’ 

Methane occurs in natural gas in enor- 
mous quantities in association with coal or 
oil deposits. Much of this natural gas has 
been wasted in the past, but the amount 
used, mainly as fuel from Great Britain’s 
coal mines, is equivalent to 1,000,000 tons 
of coal a year. In the United States in 
1931, 1,686,436,000,000 cubic feet of natural 
gas were put on the market, and vast 
unknown amounts were blown to waste. 
Comparatively little is known of the occur- 
rence of natural gas in South Africa. ‘‘ The 
search for natural gas ought clearly to be 
a national matter, and it is probable that 
careful study of situation of drilling sites 
would result in extensive supplies of natural 
gas from South African coal mines,’’ he 
said. 


a 





At a borehole in the Witbank district 
about 20,000 cubic feet of gas was issuing 
daily. This borehole has been blowing for 
20 years and more. It is possible that more 
than 100,000,000 cubic feet of gas have been 
wasted from this one borehole. Methane is 
now used on a large scale, chiefly as fuel 
for the provision of carbon black and in 
metallurgical processes. It has _ other 
potentialities. It has been shown that 
hydro cyanide, which is of especial interest 
to the Witwatersrand, may be produced by 
passing electric discharges through a mix- 
ture of methane and ammonia at low pres- 
sure. Mr, Wilson said a national survey 
would probably disclose extensive supplies 
of natural gas in South Africa, and the wide 
range of chemical products that could 
be obtained from methane, a constituent 
of natural gas, would make possible a large- 
scale chemical industry. By breaking down 
methane a key substance in the plastic 
industry — formaldehyde — could _ be 
obtained, and this, with the wide cultiva- 
tion of softwood trees, could give the 
foundation of a plastic industry. ‘‘ Import- 
ant developments in South Africa might 
hinge. on the establishment of a plastics 
industry here. By impregnation of soft- 
woods or other fibrous materials with suit- 


(Continued on p. 580) 
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“PERSPEX” IN PEACE-TIME 





This entrance screen illustrates the facility with which the material may be worked into 
complicated forms and demonstrates also its striking optical properties. Side trough 
lighting is employed throughout. 


AR requirements demanded a sub- 

\ ( / stantial capacity for the production 

of'‘‘ Perspex,’’ and, in furtherance 

of the swords-to-ploughshares movement, 

the Midland Regional Office of I.C.I. 

arranged in Birmingham’s Chamber of 

Commerce, last month, an exhibition of 

some of the many possible peace-time 
applications of this material. 

To most people, at any rate outside the 
plastics industry, ‘‘ Perspex ’’ is familiar 
chiefly as a transparent material, but its 
range of usefulness has been extended by 
the introduction of a translucent variety 
in a number of pastel colours. So far as 


the transparent form is concerned, the 
exhibition showed several new applica- 
cations in addition to those already well 
known, such as a collection of large air- 
craft shapings by the Triplex Safety Glass 
Company, “‘ piped’’ lighting instruments 
by Vann Bros. for surgical and veterinary 
use, and transparent working models by 
the Dunlop Rim and Wheel Co. 

Amongst the later applications of trans- 
parent ‘‘ Perspex ’’ is the corrugated sheet 
in profiles and sizes that are interchange- 
able with a variety of standard corrugated 
iron and asbestos sheets. Intended 
primarily to admit daylight through other- 
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Beer engine with trough and splash plates of opal ‘‘ Perspex,” and to the right, sandwich 
cabinet, cocktail bar unit and bar sink unit. 














General display of trays, ornamental stands, violin, etc. 
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Wash basin, draining boards, bath units, lighting trough and corrugated “* Perspex.” 
This exhibit also demonstrates the pleasant pastel shades which are available. 


Examples of formed transparent display stands. 
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Some of the lovely ‘jewellery ” seen at the Exhibition. 
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The above examples were 


fabricated from translucent ‘‘ Perspex’’ by the Rex Gem Co., of Leicester. 


wise opaque roofs and walls, this corru- 
gated ‘‘ Perspex’’ may also be worth 
investigation to replace glass in green- 
houses, etc., by virtue both of the lighter 
structure which can support its low weight 
and of the fact that it is more permeable to 
ultra-violet rays than the normal glasses. 

Transparent ‘‘ Perspex ’’ was to be seen 
also in a number of decorative applica- 
tions (the display screen at the entrance 
was a very remarkable piece of work), 
and in such novel forms as a complete 
violin which was not merely playable but 
has already brought inquiries for the 
supply of substantial numbers, we under- 
stand. 

With regard to the manufactured units 
of Vann Bros., whose work we have fol- 
lowed with close interest since the begin- 
ning of the war, it is noteworthy to point 
out that while the exhibits, which 
included veterinary vaginascopes, sig- 
moidoscopes, retractors for large cavities 
and diagnostic sets, were not as exciting 
to the public as was the equipment for the 
home, it should, nevertheless, be remem- 
bered that these instruments, incorporat- 
ing ‘‘ Perspex ’’ as a cold light carrier, 
have proved of immense value in surgery. 
Indeed, they have enabled the carrying 
out of certain operations which would 
hardly be possible using the old type of 
instrument: 

Turning to the translucent ‘‘ Perspex ’’ 
which can be manipulated and fabricated 
in exactly the same way as the trans- 
parent type, the applications ranged from 
a display of quite attractive ‘‘ jewellery ”’ 
and dress ornaments by the Rex Gem 
Co., of Leicester—displayed, of course, 
in a transparent ‘‘ Perspex ’’ showcase—to 


wash basins, draining boards and other 
domestic equipment by Troman Bros., of 
Shirley, Birmingham. 

Gaskell and Chambers, Ltd., Birming- 
ham, showed hotel equipment, including 
a sink unit, beer engines with troughs and 
splash plates in opal ‘‘ Perspex,’’ and a 
cocktail bar in coloured ‘‘ Perspex.’’ Opal 
‘* Perspex ’’ provided decorative and con- 
cealed lighting effects in some of the dis- 
play stands and shop fittings by Harris 
and Sheldon, Ltd., of Birmingham. We 
confidently expect this use of ‘‘ Perspex ”’ 
to expand considerably. 

Space prevents our mentioning every 
item at the exhibition, but this brief 
account would not be complete without 
reference to the opal troughs (by both 
G.E.C. and Metropolitan-Vickers) for 
fluorescent lighting units. 

Many of us were somewhat disappointed 
that the possible field of use for 
‘“‘ Perspex ’’ in the motorcar industry was 
not described in the exhibition, for most 
of us remember the noteworthy advan- 
tages of using the material as windscreens 
on a Rolls-Royce car at a Motor Show 
before the war (we believe about 1937). 
Although it was only experimental, the 
curved windscreen enabled the complete 
elimination of view-obstructing metal, 
and must have taken more than 50 per 
cent. off the weight of the normal glass 
screen. 

Whether “‘ Perspex ’’ side and rear win- 
dows, with their manifest advantages of 
lightness and ease of curvature, which 
may bring improved structure, will be 
with us in the new motorcars remains in 
the laps of the gods and the kings of the 
industry. 
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The Microscopic Examination 
of Plastic Materials 


V.—Insulating Sleevings 
By J. H. WREDDEN, F.R.M.S. 


(Chief Chemist, lgranic Electric Co., Ltd.) 


AVING) dealt with laminated 

materials, let us turn our attention to 
other plastic substances; but before con- 
tinuing further it would, perhaps, be as 
well to state that the examinations dis- 
cussed so far, and the resulting conclu- 
sions arrived at, only scratch the surface 
of the subject, leaving a great deal yet to 
be brought to light. There is still much 
work to be done in this field, which should 
unearth information of great value to the 
industry as a whole. 

We may now, with advantage, pro- 
ceed with the examination of other 
fabricated materials closely allied to the 
laminates, viz., insulating sleevings. At 
first sight these materials might not be 
considered to belong to the subject of 
plastics, but as the resins used in formu- 
lating the varnishes which constitute the 
functional medium of sleevings fabricated 
on a textile base are nowadays invariably 
synthetic, there is some justification in 
including these substances under the 
above heading, and, furthermore, many of 
the impregnating problems are of extreme 
interest to the plastics industry. 

There are various types of sleevings, 
six of which were the subject of a pre- 
vious article (‘‘ Radio Wiring Insula- 
tion,’’ Tucker and Wredden, ‘‘ Plastics,’’ 
June, 1945), and it would, perhaps, be 
as well to reiterate these types; they 
are :— 

(1) Varnished cotton sleeving, con- 
sisting of a tubular cotton braid treated 
with a linseed oil varnish. 

(2) Varnished silk sleeving, which is 
a braided artificial silk (regenerated 
cellulose) treated with a varnish in a 
manner similar to No. 1. 


(3) Braided varnished silk, consist- 
ing of an inner core of varnished 
natural or artificial silk rolled into tubu- 
lar form, on top of which is a cotton 
braid covering, which may or may not 
be further treated. 

(4) Polyvinyl acetate-treated braided 
silk, this being a tubular braid of 
regenerated cellulose, treated with a 
P.V.A. solution in the same manner as 
the varnished cotton. 

(5) Polyvinyl chloride  sleeving, 
which is a simple tube of extruded 
P.V.C. plasticized and pigmented. 

(6) Braided P.V.C. sleeving, being 
the same as (5) but with the addition 
of a cotton or silk braid as external 
covering. 

Before proceeding further, let us briefly 
examine the characteristics required of an 
insulating sleeving; thus we may say 
that :— 

(1) The sleeving must possess good 
electrical properties under all conditions 
of service. 

(2) It should have negligible mois- 
ture-absorbing qualities in order that 
its electrical properties may not be 
unduly impaired when working under 
adverse conditions of humidity and 
temperature. 

(3) It should be stable to heat, under 
which heading must be included the 
stability of dyes and pigments used for 
colouring. 

(4) It must not become brittle at tem- 
peratures in the region of —40 degrees 
C. 

(5) It must be flexible and capable 
of being easily bent without reduction 
of its electrical and physical properties. 
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(6) It should possess high solvent 
resistance, so that it will be capable of 
withstanding impregnating processes, 
particularly in the case of varnishes. 
We have seen from the section on 

laminates how the structure influences the 
moisture absorption, and in the previously 
mentioned article, figures for moisture 
absorption of these sleevings were given. 
These are reproduced in Table 1. The 
sleevings numbered 1 to 4 are all fabric- 
based products of one sort or another, the 
letter suffixes denoting different manufac- 
turers. From these figures it will be seen 
that all the fabric-based sleevings possess 
very high moisture-absorbing properties. 
Comparison with an extruded P.V.C. 








Table 1. 

Sample Moisture Absorption % wt. 
Class No. (average of three specimens) 

1a 4.23 

1b 2.016 

1c 9.76 

1d 3.88 

2 18.5 

3a 6.93 

3b 5.35 

3c 7.26 

3d 6.32 

a 4a 10.64 

4b 9.87 

5 0.26 

6 2.57 








sleeving (5) shows how poor these 
materials really are from the electrical 
standpoint. 

Of all the physical properties, that of 
moisture absorption is perhaps the one 
whose resultant effect on the electrical 
properties of a material is most pro- 
nounced, although the presence of rela- 
tively large volumes of occluded air must 
not be overlooked, in spite of the fact that 
this latter does not exert its greatest 
influence until ionizing voltages are 
encountered. Let us, therefore, examine 
the structure of these materials with 
these factors in view. 

We may begin by examining the struc- 
ture of the Class 1 sleeving, that is the 
‘conventional varnished cotton braid. In 
Fig. 34 we have a transverse section of 
a typical varnished cotton sleeving, 
photographed at 50 diameters. This 
structure may be taken as being broadly 
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representative of this class of material, 
and we see from Table 1 that the moisture 
absorption of these sleevings varies from 
manufacturer to manufacturer. For 
example, 1b has a moisture absorption of 
2.016 per cent., while for Ic it is as high 
as 9.76. This we will see is due to varia- 
tions of processing methods and of the 
base materials used ; nevertheless, Fig. 34 
may be said to represent the class as a 
whole. 

We see from this illustration that the 
cotton braid has been coated with three 
layers of varnish, the interfaces of the 
varnish films are indicated at A, B and 





Fig. 34.—Transverse section of con- 
ventional varnished cotton sleeving 
showing poor penetration into the 
substance of the cotton braid. (Mag- 
nification : 50 diameters.) 


C, but it will be readily appreciated that 
the varnish has scarcely penetrated the 
cotton yarn at all, although it appears to 
have penetrated to a reasonable depth, 
as indicated at D. This is more prob- 
ably due to the varnish sinking into the 
interstices of the weave, as the upper 
surface of the bundle at D is below 
that of the bundle immediately above it. 
Thus one would be led to assume deeper 
penetration than really exists, if the fact 
that the penetration into the actual inter- 
stices of each thread of yarn is the factor 
that should be sought after is overlooked. 
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Fig. 35.—Transverse section of braided 

rolled, oiled silk sleeving, showing open 

structure in general (Magnification: 48 
diameters.) 


As can be seen from this illustration, the 
penetration of the varnish into the yarn 
itself is negligible. Thus we can say that 
in the bundles numbered 1, 2, 3 and 4 
the varnish has penetrated very slightly, 
but bundles 5, 6, 7 and 8 are entirely 
without any varnish in their structure. 
Likewise the channels between the 
bundles are free from varnish. In 





Fig. 36.—Longitudinal section of varnished 
cotton braid sleeving. (Magnification : 50 
diameters.) 
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general, therefore, the structure of the 
Group 1 sleevings may be considered to 
consist of cotton braid with a relatively 
thin external film of varnish, although, as 
we shall see, some are better than others, 
so far as penetration of varnish is 
concerned. 


Let us now consider the structure of 
Group 3, which consists of a tube of rolled 
varnished natural silk covered with an 
external sheath of cotton braid, which 
may or may not be treated with varnish 
or lacquer. Fig. 35 is a photomicro- 
graph of a transverse section of such a 
sleeving photographed at 50 diameters. 
The general features, such as the double 
roll of varnished silk and the cotton braid 
in section, are quite easily distinguished, 
and it will be seen that the braid has also 
been treated. The two structures in this 
material illustrate the undesirable charac- 
teristics of faulty impregnation on the 
one hand, and the eminently satisfactory 
condition of almost complete impregna- 
tion on the other, this latter existing in 
the natural silk. It will be seen that the 
silk fibres (A) are completely embedded 
in a solid matrix of varnish, forming a 
homogeneous’ product. The braid 


covering, on the other hand, illustrates 
just the opposite condition. In this case 
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Fig. 37.—Longitudinal section of braided, 
rolled, varnished silk sleeving. (Magnifica- 
tion: 50 diameters.) 
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it is treated with a pigmented lacquer, 
presumably to hold the braid together 
and to afford a means of producing 
the material in distinctive colours. 
The textile base is, of course, not impreg- 
nated at all, as shown by the bundles 1, 
2 and 3, and the general form and struc- 
ture of this braid would not appear to be 
conducive to close dimensional tolerances. 
We shall discuss this structure in greater 
detail subsequently, but it may be taken 
as representative of the Group 3 materials. 

These two structures are very much 
the same when seen in longitudinal sec- 
tion, as shown in Figs. 36 and 37, the 
former being a longitudinal section of the 
same material as illustrated in Fig. 34, 
while the latter is a longitudinal section 
of the material shown in Fig. 35. Both 
these photomicrographs are taken at a 
magnification of 50 diameters ; in general, 
the structures are similar to those shown 
by transverse section. In the former 
case, the depth of the varnish film is 
perhaps a little more clearly shown, due 
to the lower layer of the braid having 
become slightly dislodged. In _ the 
braided varnished silk (Fig. 37) a clearer 
picture of the relative positions of the silk 
and the braid is seen, and the behaviour 
of the lacquer used on the braid is 
also shown. Taken together, these four 
illustrations serve as a good guide to 
the type of structure possessed by the 
materials in Groups 1 and 3. With the 
exception of Groups 5 and 6, the struc- 
ture of the remaining groups may be 
taken as being similar with regard to the 
textile base. 

We may now examine the Group 1 
materials in greater detail. Sections of 
these sleevings photographed at 50 dia- 
meters are shown in Figs. 38-41; each of 
these materials is produced by a different 
manufacturer, but are of the same general 
type. If we examine the first (1A) we 
see that the braid is double, being com- 
posed of four distinct layers of cotton, 
the whole has been treated with three 
coats of varnish. The first coat has pene- 
trated the interstices of the braid only 
partially, three large voids being evident 
at A, Band C. Bubbles in the varnish 
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matrix are shown at D, E and F, and in 
all probability are due to the presence of 
solvent vapour and air trapped during the 
drying operation. It would appear that 
the voids, as distinct from the bubbles, 
are caused either by a too vigorous dry- 
ing operation, resulting in excessive 
shrinking, or poor penetration of the var- 
nish which would result in the entrapping 
of formidable masses of air in the struc- 
ture of the braid. It will be noticed that 
the varnish has by no means penetrated 


AR CD 


Fig. 38.—Transverse section of varnished 
cotton sleeving No. 1A. (Magnification : 
50 diameters.) 


the interstices of the yarn, this being 
clearly demonstrated by the fact that the 
high shrinkage of the varnish in this par- 
ticular case has been sufficient to cause 
the occurrence of a gap between the sur- 
face of individual yarns and the matrix. 
This phenomenon is rather difficult to 
see in the illustration, but two instances 
are shown occurring:.round the bundles 
of yarn marked G and H at the points 1, 
2 and 3. A large gap between the yarn 
surfaces and the varnish is clearly dis- 
tinguishable at 2. It may be pointed out 
here that whereas the photomicrograph 
does not show a great number of these 
gaps at all clearly, a careful visual study 
of the section reveals them to be present 
in the great majority of cases. 
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Fig. 39.—Transverse section of varnished 


cotton sleeving 1b. (Magnification: 50 
diameters.) 


This phenomenon is proof enough of the 
unimpregnated condition of the yarn, and 
it would appear that no advantage is 
gained by the use of a double thickness 
of braid; on the contrary, one would be 
quite justified in assuming that, definite 
disadvantages accrue as a result of the 
use of this particular type of base, for, 
as we shall presently see, the double braid 
is particularly prone to give rise to the 
undesirable features just mentioned. This 
is naturally due to the added difficulties 
encountered in applying the varnish, for 
we have seen in our study of laminated 
materials that the ideal condition is 
realized when each cotton fibre is filled 
and entirely surzounded by a continuous 
matrix of binding material, be it resin or 
varnish, apart from which the matrix 
itself must be quite homogeneous and 
entirely free from inclusions such as 
bubbles of vapour or voids of any kind. 
From this it will be appreciated that here 
again a completely homogeneous struc- 
ture is indicated for obtaining the best 
results. 

Let us now prcceed to the other 
members of the group. Fig. 39 illustrates 
the second sleeving 1b, photographed at 
50 diameters. This material is a single 
braid consisting of two layers of yarn 
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interwoven with one another. The braid 
is fairly tightly woven, which is another 
factor operating against good penetration 
of the varnish; however, the fact of its 
being a single braid, instead of double, 
tends to produce a better product. The 
absence of large voids encountered in the 
first type are noticeable and, at first 
glance, this material might appear to be 
close to the ideal structure, but a more 
careful examination shows the presence 
of a number of small voids at A, B, C 
and D. 

The noteworthy feature here is the loca- 
tion of these voids, which occur on what 
might be considered the centre line of the 
yarn, from which it would appear that 
the first coat of varnish applied to both 
surfaces of the braid fails to penetrate 
sufficiently through the material; on the 
other hand, the initial coat of varnish 
might be applied on the outer surface of 
the braid, which is stretched on to a 
mandrill, in which case the varnish has. 
penetrated through the thickness of the 
textile base, but only in those places. 
where the weave was relatively open and 
by a process of flowing round the yarn. 
So that at points where the layers of yarn 
are most tightly packed on a plane coinci- 
dent with the centre line of the braid (as: 
shown in the illustration) the occurrence: 





Fig. 40.—Transverse section of varnished 
cotton sleeving 1c. (Magnification: 50: 
diameters.) 
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Fig. 41.—Transverse section of varnished 
cotton sleeving 1D. (Magnification: 50 
diameters.) 


of voids is to be expected, rather than 
otherwise. This example also shows the 
braid to be unimpregnated; in fact, it is 
difficult to visualize how this type of 
sleeving could possibly be completely 
impregnated and produced in reasonable 
conformity to the concepts of the ideal 
structure already suggested, without tak- 
ing extraordinary precautions as to the 
removal of air and other injurious foreign 
matter from the interstices of the yarn 
itself. However, in general, this material 
shows the advantage gained in using a 
single braid, but we should not overlook 
the disadvantage encountered in the use 
of a tight weave, which latter assump- 
tion is really quite logical when it is con- 
sidered that the varnish is expected to 
find its own way into the material. 

It will be seen that the varnish has 
been applied in three coats, the first 
occupying the thickness of the braid, 
while the second two appear to lie on the 
outer surface of the sleeving. This would 
tend to support the aforementioned sug- 
gestion that the varnish is applied to braid 
which is threaded on to a mandrel. 

Proceeding to the next type of material, 
namely, Ic, illustrated in Fig. 40 (magni- 
fied 50 diameters), we see a condition 
similar to that shown in Fig. 39, but in 
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this case the braid would appear to be 
much more loosely woven, the immediate 
result of which is to allow much better 
penetration of the varnish. This is 
ap >arent by the smaller size of the voids 
present at A, B and C (again on the 
centre line), which are only just discern- 
ible. Furthe:more, this material has had 
three coats of varnish applied to it in 
the same way as that previously men- 
tioned, but it will be noticed that the 
outer two coats occupy considerably less 
of the total thickness than in the previous 
case; in fact, the braid at one point is 
almost coincident with the outer surface 
of the material. The solid masses of 
varnish at points simiiar to FE sheuid 
be noted as affording evidence of 
improved penetration, whilst further 
evidence of better penetration into the 
interstices of the yarn is shown by 
examination of the peripheral areas of the 
bundles (F), where an area more trans- 
parent than the centre of the bundle will 
be noticed. This increase in transparency 
is due to the occurrence of a more uniform 
refractive index at such places, for it has 
previously been pointéd out that if a 
cotton fibre were immersed in a medium 
of the same refractive index as itself, 
then it would become invisible. The 
sleeving illustrated in Fig. 41 (at 50 
diameters) (1d) is similar to both 1b and 
1c, although in this case the yarn is dyed 
red, which accounts for its dark tone in 
the photograph. Structurally, _ this 
material may be placed midway between 
1b and 1c, the weave being fairly tight, 
i.e., not as tight as that found in 1b, but 
tighter than that of Ic; the size and 


_ number of voids are midway between 1b 


and Ic, the same applying, of course, to 
the degree of penetration of the varnish 
into the yarn. The interiors of the 
bundles, however, are still unimpreg- 
nated. 

The foregoing remarks regarding the 
resistance to penetration of the varnish by 
the type of base material only approach 
the problem from considerations of the 
structure of the sleevings, and whereas 
the points enumerated do seem to suggest 
various methods by which the problem 
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may be overcome, they do not by any 
means constitute all’the factors which are 
liable to affect penetration. The ques- 
tion, when looked at as a whole, would 
appear to be so complex as to afford very 
little hope of any easy solution. There- 
fore, at this stage it is proposed to examine 
the question of penetration of the varnish 
from the broadest possible viewpoint, 
taking into consideration as many as 
possible of the operative factors adversely 
affecting the production of a completely 
homogeneous product. 

Suppose we examine the characteristics 
of the basic materials used. First, we 
have the cotton braid woven from yarn, 
and in order to facilitate the braiding of 
the cotton it is customary to dress it with 
various substances, such as starch and 
gluten mixtures. We then come to a con- 
sideration of the varnish, which is usually 
based on a drying oil which may or may 
not have resins incorporated to act as a 
toughening medium, the whole being 
thinned down with a solvent to bring its 
viscosity within workable limits. 

The electrical characteristics of these 
varnishes in the dry condition are, as a 
rule, very good, and if we look upon the 
complete s!eeving as a film of varnish 
supported and strengthened by the braid, 
then it will be apparent that, whereas 
cotton affords a good supporting medium 
for the varnish, it is doubtful whether any 
extra strength gained is of advantage, as 
the resultant electrical characteristics are 
so much poorer than those of the varnish 
alone. We see, therefore, that once again 
a base material of solid continuous fibres 
is indicated to maintain a condition where 
each filament of the textile 
embedded in a continuous matrix. 

The process for applying the varnish 
would appear to consist of dipping the 
textile into it and hardening off bv 
stoving. This leaves the varnish to find 
its own way into the base material, and 
a little consideration of the process will 
show that there are a number of factors 
capable of influencing penetration ‘and 
also capable of exerting an influence on 
one another. The, resultant mechanism 
is complex, to say the least of it. 
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In considering these factors, let us com- 
mence with the surface tension of, the 
varnish. It is obvious that as the varnish 
has to find its own way into the fabric, 
its surface tension or wetting properties 
are destined to play an important part in 
the process. This point alone is not as 
simple as it appears at first sight, because 
the surface tension will vary according 
to the surfaces met with; e.g., the inter- 
facial tension between cellulose and var- 
nish will be different from that between 
varnish and air, and would be different 
again when the interface occurs between 
varnish and water, either absorbed or 
adsorbed, by the cellulose. Also, the ten- 
sion between the dressing materials and 
the varnish should not be overlooked. It 
is clear, however, that the surface tension 
must be as low as possible in order to 
produce a maximum wetting effect. 

The next point to consider is viscosity. 
In the case of unthinned varnishes con- 
taining resins, the viscosity is unusually 
high, but it does not follow that the sur- 
face tension will also be high. At the 
same time, it appears that the reduction 
of viscosity which occurs initially on heat- 
ing, leads to a drop in surface tension; 
similarly reducing the viscosity by thin- 
ning also reduces the surface tension. As 
the oils used in these varnishes dry by 
oxidation and polymerization, the vis- 
cosity is affected by the speed of these 
reactions, i.e., as the drying proceeds the 
viscosity rises. 

This brings us to the next point, which 
is the effect of temperature. It is clear 
that the rates of oxidation and polymer- 
ization are dependent on the temperature 
at which the drying is carried out. 

Suppose we now examine these three 
factors relative to one another and their 
effects on producing a homogeneous 
material. We have seen that surface ten- 
sion must be kept low in order to secure 
maximum penetration at the commence- 
ment, but when we consider the effect 
produced on the surface tension by heat, 
the problem is involved because the 
initial effect is to lower the surface tension 
and viscosity. This would appear to be 
to our benefit, but it must also be borne 
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in mind that the heat will also cause the 
volatile constituents of the varnish to 
evaporate, which immediately raises the 
surface tension and viscosity. Thus, as a 
result of heating, we have to take into 
consideration the variation of surface ten- 
sion and viscosity consequent upon the 
decrease of volatile content. 

Whether the rise in surface tension and 
viscosity is rapid or not will depend on 
(1) the percentage of volatile matter con- 
tained in the varnish (thus, if there is 
only a small percentage of volatile matter 
present, the increase of surface tension 
would be expected to be small, but the 
increase of viscosity could, quite conceiv- 
ably, be considerable); (2) the vapour 
tension of the volatile component, the rate 
of evaporation being high or low accord- 
ing to whether the vapour tension is high 
or low. Thus, if there were a small per- 
centage of volatile matter it would appear 
possible to have a set of conditions 
wherein the surface tension is compara- 
tively low at the commencement, but 
after a short time at the stoving tempera- 
ture it will rise considerably, due to the 
rapid removal of the volatile matter, as 
a result of which the varnish will suffer 
degradation of its wetting properties, and 
any masses of air trapped initially will 
tend to be held in place. It would appear, 
therefore, that there must of necessity be 
an optimum value for the percentage of 
volatile matter in the varnish, together 
with a similar value for the vapour 
tension of this latter, which involves a 
careful selection of the thinners and a 
correct choice of its proportion. 

The foregoing remarks have ignored the 
rise in viscosity due to stoving; this, of 
course, is due to the evaporation of the 
volatile matter and.the onset of oxida- 
tion and polymerization. The rate at 
which this rise occurs is due to and vary- 
ing with the rate of removal of thinners, 
the rate. of increase of temperature and 
the amount of air circulating in the drying 
chamber. Obviously, a too rapid rise in 
viscosity resulting from one or all the fore- 
going factors coming into operation is to 
be avoided, as this would add consider- 
ably to the tendency for the rise in sur- 
face tension to trap and hold any air 
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or gases in place, added to which the lia- 
bility of causing excessive shrinkage in 
the dried varnish should be examined. 

Let us examine the effect of variation 
of viscosity, etc., by taking a hypothetical 
case in which we use a pure oil without 
any thinners or added resins and possess- 
ing a very low surface tension at ambient 
temperature. This would give us a set 
of conditions calculated to be the least 
likely to cause failure, thus the surface 
tension should drop initially until such 
time as the temperature had risen suffi- 
ciently to bring about the onset of the 
drying reactions. When this occurs the 
viscosity commences to rise accompanied 
by a rise in surface tension, and if it so 
happens that this point has been reached 
too rapidly, the release at the surface of 
the more deeply. situated bubbles will 
immediately be hindered, in consequence 
of which the oil will solidify with the 
bubbles in situ; also as the penetration of 
the varnish is taking place all the time, 
this will be considerably impeded if not 
stopped completely. 

Still considering our hypothetical case; 
if it were so arranged that the rate of 
rise in temperature was sufficiently slow 
to allow any trapped bubbles to come to 
the surface and escape before the viscosity 
reached a limiting value, then the low sur- 
face tension would help considerably, but 
if the temperature were increased rapidly 
then the help given by the low surface 
tension would be negated by the rise in 
viscosity being too rapid. This would also 
tend to produce other bubbles due to 
gaseous products of the drying reactions 
being liberated more rapidly, the removal 
of which would be restricted by the rapid 
rise in viscosity and the solid film formed 
prematurely on the outer surface. 

All this would apparently occur as a 
result of only the three aforementioned 
factors coming into operation, and in a 
case chosen to facilitate matters so far as 
possible. We have so far ignored, or 
rather assumed that the condition of the 
yarn was such as to cause no hindrance 
to the impregnation, but a little thought 
on the matter soon shows that such factors 
as the twist in the yarn and the weaving 
tension will all add their quota, not for- 
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getting such characteristics as the weight 
of the yarn and the nature of the fibre 
or filament used, together with the various 
substances used as size or lubricant. 

Thus on summing up these factors, we 
may say.that they affect the impregnat- 
ing process adversely if they are not 
controlled, such control being exercised in 
relation to the desired product as a whole, 
and also in relation to one another. They 
may be tabulated as follows:— 

. (1) Surface tension of solution. 

(2) Viscosity of solution. 

(3) Vapour tension of solvent. Effect 
on:— 

(a) Surface tension. 
(b) Viscosity. 

(4) Rate of increase of temperature. 
Effect on 1, 2 and 3, and removal of 
solvent. 

(5) Drying actions. Variation with 
and effect on temperature change, sur- 
face tension and viscosity. 


(6) Condition of yarn prior to use. 


When it is realized that all the numer- 
ous variable factors just named are cap- 
able of a certain amount of control, and 
bearing in mind the interdependence of 
their functions one with the other, the 
problem appears to be truly formidable, 
and indeed the manufacturers are to be 
congratulated on doing as well as they 
have, and it is again suggested that the 
short staple fibre yarn is unsuitable for 
this type of material, when a homo- 
geneous product is desired with good elec- 
trical properties. As the solid continuous 
fibres are capable of producing better 
results if due care is taken to ensure 
impregnation, it would appear that they 
are the more desirable. 


It is not by any means suggested that 
the aforementioned operative factors are 
all those involved in the problem, but 
rather do they merely open the subject, 
and are discussed in the hope that they 
may be of some slight help to those wish- 
ing to investigate the question in greater 
detail. 

Having examined the structures of 
these cotton-based sleevings, let us look 
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at them in relation to their moisture 
absorption. It will be seen from Table 4 
that the sample la has a moisture absorp- 
tion of 4.231 per cent. This would be 
expected owing to the double thickness of 
yarn and the voids present; although one 
might expect a figure somewhat in excess 
.of this it must ibe borne in mind that the 
yarn and weaving are tight, in conse- 
quence of which absorption due to capil- 
lary attraction into’the dry yarn would be 
hindered. This is supported to some 
extent by sample 1b, where we have a 
tight weave of single thickness but with 
smaller and fewer voids, giving a moisture 
absorption of 2.021 per cent. 

The effects of capillary attraction are 
well shown by sample ic, with a moisture 
absorption as high as 9.76 per cent. in 
spite of there being fewer and smaller 
voids than in either of the two previous 
specimens. In this case the impregnation 
is also better, but the heart of the yarn 
is still dry and being in a loose condition 
the capillary attraction can come into 
operation much more forcibly. These 
examples, of course, show the desirability 
of complete impregnation and the need 
for taking the interaction of the variable 
factors into account in the process. The 
sample 1d, being more or less intermediate 
between ‘Ib and 1c, the moisture absorp- 
tion of 3.88 is to be expected. 

It would perhaps be as well to point 
out again that these four samples were 
made by different manufacturers, and the 
way the results agree with the structure 
would appear to suggest that the process- 
ing in each case was basically the same, 
individual modifications tending to pro- 
duce products of varying quality accord- 
ing to whether they are modified in the 
right direction or otherwise. However, in 
general it may be stated that, for the pur- 
poses for which these materials are 
designed and used, their moisture absorp- 
tion is too high, this of course reflecting 
on their electrical characteristics so as to 
leave little doubt as to the result of sub- 
jecting them to maintained electrical 
stress of any great magnitude, particularly 
where atmospheric conditions are adverse. 


(To be continued.) 
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Plastics (with Aluminium) 
in Building | 


Reviewing a Recent Exhibition 
Featuring the Systematic Use 
of Plastics and Light Metals 
Combined to Fulfil Functional 
and Decorative Purposes 


Illustrated at the right is an occasional 
table, consisting of a moulded plastic top 
mounted on a light tubular frame of 
pleasing design. Shown below isa view 
of the underside of the moulded top, 
the dimensions of which are standard- 
ized so that it may be employed at will 
for tables of various designs as well as 
for the top of various types of cupboard, 
as shown in later illustrations. 





re a result of extensive production and 

working experience during the war 
years, the plastics industry is, as is well 
known, now in a_ position to fulfil 
demands covering the widest possible 
range of industries. For economic and 
scientific reasons, interest centres, at the 





moment, very largely on the building 
trades, and at a private, exhibition held 
recently at No. 3, Vere Street, London, 
W.1, by Runcolite, Ltd., and Industrial 
Plastics, Ltd., exhibits were staged 
demonstrating not only the potentialities 
of plastics themselves but, furthermore, 
illustrating practical and practicable com- 
binations of these organic materials in 
conjunction with light metals; each was 
shown employed in a manner best suited 
to its own range of properties, As most 
constructors will realize, these vary widely 
both in the purely physical as well as in 
the mechanical senses. 

The exhibition, which was designed by 
Mrs. Schreiber, included examples of 
plastics applicable to many branches of 
the building industry, from kitchen ware 
and cupboard units to building com- 
ponents. ‘‘ Alpla’”’ partition walls and 
bathroom fittings shows a sprayed plastic 
combined with aluminium. 

Whilst giving special emphasis to the 
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Shown at the 
right is a com- 
plete view of the 
exterior of the 
all-plastic cup- 
board, closer 
details of the 
construction of 
which are shown 
on the following 
page. Repro- 
duced below is 
an illustration of 
a plastoglaze- 
finished light 
metal cupboard 
and drawer set, 
with moulded 
plastic handles 
and a top con- 
sisting of two of 
the standard 
moulded units. 





importance of plastics in relation to the 


housing shortage, the new materials 
shown are no less applicable to the post- 
war plans of the shipbuilding industry 
and the railways. Prefabricated partition 
walls are ideal both for the conversion of 
war-time transport into passenger liners, 
and for the construction of new railway 
coaches. 

Colour was one of the outstanding 


PLASTICS 


563 





features of the Exhibition. 
Every plastic product shown, 
whether a cupboard unit or a 
kitchen utensil, was designed 
to achieve perfect harmony of 
line and colour. Those in- 
terested in the surface treat- 
ment of light metals found 
here the answer to many 
problems not only as regards 
the use of plastics for .corro- 
sion protection, but also for 
purely decorative purposes. 
The new Plastoglaze finish 
and both stoving and _ air- 
drying Cerrux finishes 
(Cellon, Ltd.) were used. 
The exhibitors represented 
several of the foremost firms 
in the aluminium and plastics 
industry. It was their aim to 
prove that Britain can attain 
to -world supremacy in the 
manufacture of plastic and 
aluminium products. In the develop- 
ment of plastics and the treatment of the 
raw material British chemists have always 
had the lead, but until recent years 
designers possessed of originality and 
creative ability have been lacking. It is 
believed that not only was the way paved 
to the wider knowledge of plastics and 
aluminium in general, but that the new 
technique will find many followers. 














Pictured at the right 
is the interior view 
of a domestic cup- 
board, the main 
structure of which 
consists entirely of 
plastic mouldings. 
The assembly being 
actually built up from 
individually moulded 
components. The 
standard top as 
shown in the first 
illustration is here 
used, whilst the con- 
struction of the 
doors is especially 
noteworthy. The 
massive and very 
serviceable hinge is 
illustrated in a close- 
up view above. 


= 


The future of Britain’s plastic industry 
is vital to her export trade, and, there- 
fore, the articles included in the Exhibi- 
tion were designed not only to meet the 
requirements of the home trade but also 
for the overseas market which is still only 
partially developed. 

The combination of aluminium and 
plastic known as ‘‘Alpla’’ would seem 
ideally adapted to the requirements of the 
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building industry, for the advantages of 
aluminium alloy, with its valuable quali- 
ties of strength and lightness of weight, 
are rendered still more effective by a coat- 
ing of plastic skin, giving durability and 
perfect surface finish. The use of a 
plastic - base finish — ‘‘ Plastoglaze,’’ 
originally suggested to the Admiralty as 
a means of speeding up the construction 
of M.T.Bs. and M.G.Bs., has now been 
applied with equal success to building. 
When employed for walls and kitchens 
it not only renders the surface resistant to 
rain, heat and humidity, but permits it to 
be washed at frequent intervals, thus 
avoiding the necessity of repainting. This 
plastic finish will shortly be available 
with the addition of D.D.T., the fly-killer 
and vermin-destroying powder which has 





proved such a boon to our Forces in the 
Far East. 

Plastics in kitchen furniture and kitchen 
ware formed, naturally, a prominent part 
of the demonstration; the former offers 
great appeal on account of its qualities 
of durability and lightness, coupled with 
the fact that such items as tables and 
trays are easy to handle and are non- 
staining. Plastic bowls and colanders 
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L.C.I. 
in 


I.C.I. manufacture the following 


plastics : 
Polythene 
Methyl Methacrylate 
Polystyrene 
Nylon 
Polyvinyl Chloride 
Urea Formaldehyde 


Phenol Formaldehyde 


Moulders and manufacturers are 
invited to discuss their plastics 
problems with I.C.I. Technical and 
Research staff whose services are 


freely available. 


IMPERIAL CHEMICAL 
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ONE OF THE OUTSTANDING 
I.C.I. PLASTICS 


Polythene, on account of its excellent 
dielectric properties at ultra high 
frequencies, was used with outstanding 
success in Radar components through- 
out the war. Polythene is light, tough 
and flexible. It is water-resistant and 
will withstand immersion in boiling 
water. All these properties combine to 
render it an excellent material for in- 
jection moulding. “Alkathene” is the 
trade name for the I.C.I. brand of 
polythene which is produced in 
natural or coloured granules. 


INDUSTRIES __LTD. 


LONDON, S.W.1 


P.182 
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Doing 
@ 
the job? 


It is not always a question of metal 
substitution. Plastics correctly adapted 
may be the right material for the job. 
Save those machining operations. Have 
it moulded by :— 





SLOUGH, BUCKS Telephone: Slough 22349 








SAMUELIONES C0 LTD 





16-17 NEW BRIDGE STREET. E.C.4 PHONE: CENTRAL 6500 
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Reproduced here, at the left, is a view of 
the rear of the moulded door for the 
all- plastic cupboard. Note particularly 
the substantial hinging arrangements and 
locking devices. A close-up view of this 








again are pleasant to the touch, and may 
be supplied in a number of colours to 
harmonize with the decorative scheme of 
a kitchen. They are less readily broken 
than pottery or glass, can be designed to 
fancy shapes and, again, are open to the 
widest possible variety in design. 

Mention might be made here of the 
large range of door furniture and cabinet 
fittings which have been prepared for 
mass production. 

The research department of the British 


latter is presented above. 


Artificial Resin Co., Ltd., under the direc- 
tion of Dr. V. Yarsley, has developed 
building board proved to possess good 
resistance to moisture and fire hazard, 
and which can be manufactured with 
paper veneer and aluminium facing; a 
skin of ‘‘ Plastoglaze’’ renders such 
board suitable for use in kitchens and 
bathrooms. The outstanding advantage 
of the material is its cheapness and suit- 
ability for large-scale production from 
readily available by-products. 





Illustrating part of the large range of small general items which may, with great effect, be 
produced as plastic mouldings and used in combination with other materials, such as 
light metal and glass, as adjuncts in domestic furnishing. 
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PRODUCTION 
NEws 


FORTICEL, a new cellulose plastic, is 
announced by Celanese Plastics Corporation, 
of America, through Reuters. 

Cellulose propionate, from which Forticel 
is made, had been a laboratory plastic 
for many years, but it was only recently 
that a method of producing propionic acid 
from natural gases in commercial quantities 
and reasonable prices was developed. 
Present production is on a pilot-plant scale, 
but the company anticipated a steady 
moderate production of Forticel early next 
year, to be followed by large-scale produc- 
tion in 1947. 

As a thermoplastic, the most economical 
and satisfactory process for making Forticel 
into finished articles is by injection and 
extrusion moulding, the company states. 
Finished products, display unusual surface 
lustre and brilliant mould finish without 
mechanical polishing. Furthermore, the 
moulding cycle can frequently be reduced 
with Forticel, this’ saving in certain 
instances being equivalent to a 25 per cent. 

egain in production. 

Other scientific tests have shown that 
Forticel has a greater strength in the weld 
than any of the present commercial cellu- 
lose esters. The plastic can be printed and 
lacquered without fear of tackiness, and 
takes any colour or can be produced mottled 
or with intricate designs. Specific gravity 
is stated to be about 1.2. 


I.C.I. PLASTICS AT FLEETWOOD.— 
The Plastics Division of I.C.I, have leased 
some buildings at the Hillhouse Ministry 
of Supply factory near Fleetwood, in Lan- 
cashire, where they intend to manufacture 
plastics. 

Work is now proceeding on the necessary 
alterations to the buildings, and the instal- 
lation of machinery. Owing to the diffi- 
culty of obtaining new machinery under 
existing conditions, the installation will take 
some time, but limited production will 
start in the next month or two. It is 
expected that full production will be reached 
in about 18 months’ time, giving employ- 
ment to about 300 workers. 

The products to be made are nylon mono- 
filaments, used in the manufacture of 
brushes, particularly of tooth brushes and 
other toilet brushes, and various products 
based on polyvinyl chloride and polythene. 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


The manufacture of polyvinyl chloride was 
started in this country during the war, and 
hitherto this plastic has been mainly used 
for war purposes. Imperial Chemical 
Industries are now busily engaged in finding 
peace-time uses for it. Polythene is a 
plastic material discovered by I.C.I. imme- 
diately prior to the war, and so far, like 
polyviny] chloride, has been used mainly for 
war needs. It is an extremely good electric 
insulating material, especially for use with 
the very high-frequencies used in radioloca- 
tion work. It can, however, be produced 
in many attractive forms, which should find 
a place in post-war markets. 


PLASTICS IN SOUTH AFRICA.—The 
British Industrial Plastics Group of Com 
panies has decided to make a detailed 
investigation of the market in South Africa, 
in the belief that there is considerable scope 
for the development of plastics in the Union 
of South Africa and adjacent territories. 

With this object, Major-General A. R. 
Selby, C.B., C.B.E., is returning to the 
Union shortly, as a special representative of 
the B.I.P. group. 

General Selby will discuss with prominent 
South African industrialists the ways in 
which B.I.P.’s_ products and_ technical 
knowledge of plastics can assist South 
African industry in developments designed 
to meet the particular needs and conditions 
obtaining in South Africa. 


HALEX, LTD., announce that Mr. L., E. 
Room will join them as Sales Director as 
soon as he is released from his present duties 
as Director of Campaigns Division at the 
Ministry of Information. Members of 
I.S.M.A. and of the Institute of Export will 
remember Mr. Room when in pre-war days 
he was a director of F. C. Pritchard Wood 
and Partners, Ltd. Previously, he had spent 
four years in Berlin as General Manager of 
Eno’s Fruit Salt GmbH, after considerable 
experience, especially on the export side, in 
the Sales and Advertising Departments of 
J. C. Eno, Ltd 


R. W. GREEFF AND CO. inform us that 
they have now vacated the war-time office 
at Bishop’s Stortford and have returned to 
the City office, Thames House, Queen Street 
Place, London, E.C.4. 
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B.I.P. THANKSGIVING WEEK EXHI- 
BITION.—British Industrial Plastics, Ltd., 
was among the local manufacturers who 
were invited to exhibit their war-time 
products during the Oldbury Thanksgiving 
Week, which took place from October 13 
to 20. Great interest was shown in the 
Exhibition, which was opened by the 
Mayor of Oldbury. 

The B.I.P. stand at this exhibition was 
arranged in three sections—mouldstuffs and 
mouldings, aminoplastic cements and their 
uses, and resins for coatings and textile 
treatment. 

The moulding section showed samples of 
Beetle urea and melamine mouldstuffs, and 
mouldings made therefrom such as lamp- 
shades, buttons, mess trays and aircraft 
insulation parts; a group of phenolic 
mouldings by the Streetly Manufacturing 
Co. included aircraft and radar components, 
sticky bombs, grenades, break-up shot, etc. 

Beetle cements and hardeners, with their 
applications, comprised the second section. 
Exhibits included airscrew blades, aircraft 
wing-tips, laminated cleats for motor 
torpedo boats, and wall and ceiling panels 
for the Arcon prefabricated house. The 
manufacture of the Mosquito was illustrated 
by photographs showing the various stages 
of construction. 

The Beetle resins section showed liquid 
and powdered resins, together with such 
applications as the lacquering of wood, tin, 
asbestos and fibreboard. 


B.I.P. TOOLS.—During the war the tool 
and mould-making business of British 
Industrial Plastics, of Tyburn Road, 
Erdington, has greatly expanded and has 
now become a separate wholly-owned sub- 
sidiary under the name B.I.P. Tools. 


CORNELIUS CHEMICAL CO., LTD., 
announce that Mr. W. F. Martin, manager 
of liquid resins department of Catalin, Ltd., 
has now joined the company as sales man- 
ager and technical representative. 


DISTILLERS CO., LTD., has offered a 
grant of £500 per annum for three years to 
enable one or more students to undertake 
a course of work in the field of poly- 
merization. 


SHELLAC.—The Ministry of Supply 
announce that the embargo on the re-export 
of certain grades has been withdrawn. 


THE BRITISH XYLONITE CO. 
announce that Mr. Charles Coubrough, 
managing director, has relinquished the post 
of managing director of B.X. Plastics Lid., 
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which he held for the past five years during 
the absence of Mr. Laurence Merriam, who 
has now been released from his post as 
Plastics Controller by the Ministry of 
Supply. Mr. Laurence Merriam has been 
reappointed managing director of B.X. 
Plastics Ltd. 


NEW COMPANIES—COMPANY 
RESULTS 

GRANTHAM PLASTICS, LTD.—Private 
company. Registered October 17. Capital 
£1,000 in 1,000 shares of £1 each. Objects: 
To carry on the business of mechanical, 
electrical, aeronautical, constructional, 
marine, civil and general engineers, manu- 
facturers of and dealers in plastics, metal 
and metal goods, 


ERINOID, LTD.—The trading profit to 
July 31 is £59,755 (compared with 
£87,640). Preferential dividend is £1,650 
and the ordinary dividend of 10 per cent.— 
£13,750. At the meeting, the chairman 
stated that the reduction in profit is due to 
the lowering of prices and of profits on 
Government contracts. Expenditure on 
repairs has increased. 


PERSONAL 


MR, GEO. H. HYDES has resigned his 
position as production manager of De La 
Rue Plastics, Ltd., owing to ill-health. 


DR. M. G. CHURCH has been transferred 
from the Advisory Service on Plastics and 
Rubber of the Ministry of Supply to take 
charge of the corresponding plastics section 
of the Ministry of Aircraft Production under 
the Director of Technical Development. 
He commenced his new duties on August 1. 

At the beginning of the war he was in the 
Synthetic Resins Section of the Chemical 
Research Laboratory at Teddington. In 
July, 1940, he was seconded to the Ministry 
of Supply. 


MR. ERIC N. ADLINGTON, after six 
years’ service in the R.A.F., has been 
appointed Advertisement Manager of 
Temple Press Limited, and will be respons- 
ible for co-ordinating the advertisement 
policy of the Temple Press Group of pub- 
lications. 

He joined the Company in 1926, and in 
the years preceding the war was Advertise- 
ment Manager of ‘‘ The Aeroplane,’’ 
‘* Light Metals ’’ and ‘“‘ Plastics.’’ Before 
that he was at various times on the Editorial 
staffs of ‘‘ The Motor,’’ ‘‘ Motor Cycling ”’ 
and ‘‘ The Light Car.”’ 
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B.P. 570,139. Application date: 3.11.41. 
Accepted: 25.6.45. 

Improvements in or relating to the Extru- 
sion of Thermoplastic Materials. E. G. 
Williams. To: I.C.I. 

Method to prevent the formation of 
bubbles or voids in the extrusion of poly- 
thene as wire covering. This is achieved 
through a cooling system which is passed 
by the extruded section immediately follow- 
ing the extrusion die. Water or compressed 
air are used as coolants. * Data are pro- 
vided for extrusion temperatures, speeds 
and pressure of coolant. 


B.P. 570,331. 
Convention date: 
Accepted: 3.7.45. 


Improvements in or relating to the Inter- 
polymerization of Vinyl Chloride with 
Fumaric Esters. E.I. Du Pont de Nemours 
and Co. 

Method for producing polymers by emulsi- 
fying vinyl chloride mixed with a di-ester 
of fumaric acid in an aqueous medium con- 
taining a salt of perdisulphuric acid and an 
acid stable compound, the emulsion being 
«carried out in a closed vessel in the absence 
of oxygen. 


B.P. 570,379. Application date: 22.7.43. 
Accepted: 4.7.45. 

Improvements in Electric Cables particu- 
larly applicable for High Frequencies. L. G. 
Brazier, R. McLeod, C. T. Suchy. Cal- 
lenders Cable and Construction Co., Ltd. 
Callender-Suchy Dev., Ltd. 

Polythene screened cable for radio- 
frequency, where the screen is deposited 
electrolytically to the outer surface of the 
insulating material. The screen may subse- 
quently be covered with another layer of 
insulating material. 


Application date: 22,1.43. 
U.S.A. =. 23.1.42 


B.P. 570,649. Application date: 19.9.41. 
Convention date: U.S.A. 10.10.40. 
Accepted: 17.7.45. 

Improved Compositions comprising Plas- 
ticized Polyamides and Articles derived 
therefrom. E. I. Du Pont de Nemours and 
Co. 

Compositions comprising synthetic linear 
polyamides plasticized with polyphenols 
containing at least two hydroxpheny]l nuclei 
separated by a radical containing a chain 
of at least six carbon atoms are the subject 
of this invention. The materials so 
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REVIEW 


obtained can be used for yarns, fabrics, 
bristles, for the impregnating of cloth, wrap- 
ping foils, raincoats, curtains, etc., also for 
cans, cups, bottles, etc. 


B.P. 570,650. Application date: 19.9.41. 
Convention date: U.S.A. 8.11.40. 
Accepted: 17.7.45. 

Polymerized Material. 
poration, Akron. 

This patent relates to a method of purify- 
ing butadiene to make it suitable for use in 
polymerized materials by removing acety- 
lenic compounds by treatment with mercuric 
oxide in the presence of water, a mineral 
acid and. an oxidizing agent (e.g., a ferric 
salt). A material of higher tensile strength, 
greater elongation and better modulus is 
thus obtained. 


Wingfoot Cor- 


B.P. 570,662. Application date: 28.5.43. 
Convention date: U.S.A.  14.3.42. 
Accepted: 17.7.45. 

Manufacture of Rubber-like Matterials. 
Imperial Chemica] Industries, Ltd. 

Process for the manufacture of a poly- 
meric material, mainly of chloroprene and 
acrylic nitrile. The products obtained may 
be substituted for natural rubber, but the 
exceedingly high solvent resistance suggests 
applications such as for tubing, gaskets and 
other articles exposed to _ petroleum 
products. 


B.P. 570,686. Application date: 24.9.43. 
Accepted: 18.7.45. 

Improvements in or relating to the Manu- 
facture of Artificial Filaments, Threads, 
Films or the like from Protein Solutions. 
E. I,,Jones and W. A. Caldwell. To: I.C.1I. 

Production of filaments, threads, films, 
etc., by extrusion of protein solutions into 
saline coagulating baths of acid reaction. 
Stickiness of the threads, etc., is prevented 
by passing them (prior to their insolubiliza- 
tion) through one or more baths which 
include an aqueous emulsion or an aliphatic 
lubricant comprising an oil, fat or wax. 


B.P. 570,702. Application date: 12.11.43. 
Convention date: U.S.A. 12.11.42. 
Accepted: 18.7.45. 

Improvements in or relating to the Plas- 
ticization of Vinyl Chloride/Fumaric Ester 
Copolymers. E. I. Du Pont de Nemours 
and Co. 

This patent deals with improved com- 
positions obtained by conjoint polymeriza- 
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tion of vinyl chloride and a fumaric ester 
being plasticized with an alkoxyalkyl ester 
of carboxylic acid having at least two 
oxygen-bearing functional groups. The 
compositions obtained can be calendered 
into sheet or be cast or rolled, extruded or 
moulded. 


B.P. 570,711. 
Convention date: U.S.A. 
Accepted: 19.7.45. 

Improvements in or relating to the Poly- 
merization of Asymmetrical Dihalogenated 

Ethylene. 1.C.I., Ltd. 


B.P. 570,840. Application date: 4.1.43. 
Accepted: 25.7.45. 

Improvements in or relating to the Manu- 
facture of Compound Sheet Materials. J. H. 
McGill. To: I.C.1., Ltd. 

Heat-treating cement for the production 
of bonded sheet materials consisting of 
ungelatinized polyvinylchloride paste which 
is applied to the surface to be joined. Heat 
and pressure are applied to effect bonding. 


Application date: 19.8.42. 
19.8.41. 


B.P. 570,848. Application date: 30.6.43. 
Convention date: U.S.A. 30.6.42. 
Accepted: 25.7.45. 

Manufacture of Vinyl Halides and like 
Compounds. E. I. Du Pont de Nemours 
and Co. 

Process for the manufacture of vinyl 
halides by reacting in vapour phase of a 
hydrogen halide with an acetylenic hydro- 
carbon in the presence of a catalyst, prefer- 
ably gold halide. The latter may be 
dispersed on highly porous materials, such 
as clay, charcoal or silicagel. 


B.P. 570,857. 
Convention date: 
Accepted: 25.7.45. 

Improvements in or relating to the Manu- 
facture of Oil- and Grease-resistant Sheets 
or Films. British Cellophane, Ltd. 

Non-fibrous, water-sensitive organic base 
sheets are coated on one side or both sides 
with a thermosetting resin that is oil- 
insoluble and contains oil-insoluble plasti- 
cizers. The coating resin is a cellulose 
derivative and may contain waxes or gums, 
and various types of plasticizers. 


B.P. 570,858. Application date: 25.8.43. 
Convention date: U.S.A. 25.8.43. 
Accepted: 25.7.45. 

Improvements in or relating to the Pro- 
duction of Linear Fibre-forming Polymers. 
E. I. Du Pont de Nemours and Co. 

Process for the manufacture of linear 


Application date: 24.8.43. 
U.S.A. 2.9.42. 
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fibre-forming polymers by heating a mix- 
ture containing equi molecular amounts of a 
diprimary diamine of radical length of at 
least four and a polycarboxylic acid (tricar- 
boxylic or tetracarboxylic acid) until the 
product can be formed into filaments. 


B.P. 570,867. Application date: 8.4.43. 
Convention date: U.S.A. 25.8.42. 
Accepted: 26.7.45. 

Co-polymers and Method of Preparing 

Same. Wingfoot Corporation, Akron. 

Method for the’ preparation of new 
co-polymers by emulsion co-polymerization 
of a diene compound (butadiene, penita- 
diene, or hexadiene) with an alkyl] di-ester 
of monochloromaleic acid containing at least 
one chloroalky] radical. 


B.P. 570,892. Application date: 21.7.43. 
Convention date: U.S.A. 2.12.43. 
Accepted: 27.7.45. 

Improved Flexible Impregnated Fabric 
suitable as a substitute for Rubber or 
Leather and Method of Manufacturing same. 
Howard Snow. 

Impregnation of a woven fabric with oil- 
modified thermosetting synthetic resin. 
After impregnation the surface is abradéd 
in order to remove the rigid crust of the 
oxidized or polymerized impregnant. A 
smooth, non-glossy, non-skid surface is 
obtained in this way. Special grinding 
machines for the abrading process are 
described. 


B.P. 570,915. Application date: 28.12.43. 
Accepted: 27.7.45. 

A method of and Fluid for use for Mark- 
ing Polyvinyl Chloride Material. E. Jones 
and D. N. Hunter. To: English Electric 
Co., Ltd. 

Process for the marking of insulations for 
electric conductors and, in particular, for 
marking dark-coloured polyvinylchloride. 
A suitable solvent (e.g., cyclohexanone) 
and a pigment (e.g., zinc oxide or titanium 
oxide), and, if necessary, light-coloured 
polyvinylchloride are mixed and used for 
writing or printing on p.v.c. 


B.P. 570,941, 
Convention date: 
Accepted: 30.7.45. 

Improvements in and relating to Polymers 
of Vinylidene Chlorofluoride. F. G. Pear- 
son. To: The American Viscose Corp. 

Method for the polymerization of vinyl 
chloride by exposure to ultra-violet light 
or in the presence of a catalyst or both, the 
catalyst being an organic peroxide and 


Application date: 18.11.43. 
U.S.A. 31.3.43. 
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tetraethyl lead. A trace of uranium oxide 
may also be present. The products so 
obtained can be formed into films and fila- 
ments by extrusion or by withdrawing from 
a molten mass of this material. 


B.P. 570,990. Application date: 9.7.43. 
Accepted: 1.8.45. 

Improvements in or relating to Mouldable 
Compositions. J. H. Bennitt. 

This invention relates to mouldable com- 
positions consisting of a resinous binder and 
pieces of woven-glass fabric, the resinous 
binder consisting of a hardenable phenol 
formaldehyde resin. Products of greatly 
increased impact strength may be produced 
by this process. 


B.P. 571,010. Application date: 18.10.43. 
Convention date: U.S.A. 29.10.42. 
Accepted: 1.8.45. 

Improvements in the Production of 
Organic Esters of Cellulose. British 
Celanese, Ltd. 

Method for the manufacture of organic 
acid esters of cellulose by _ esterifying 
cellulosic materials with an anhydride or an 
organic acid in the presence of sulphuric 
acid as catalyst. The product so obtained 
is ripened in the presence of sulphuric acid, 
the cellulosic ester precipitated, redissolved 
,and ripened in the presence of an aliphatic 
polycarboxylic acid. 


B.P. 571,017. Application date: 15.3.43. 
Convention date: U.S.A. 21.10.42. 
Accepted: 2.8.45. 

Polymeric Condensation Products from 
Aminoalcohols and Dicarboxylic Acids. 
Wingfoot Corporation, Akron, 

Method for the preparation of resins by 
heating a dicarboxylic acid (sebacic, adipic 
or succinic) or anhydride, with amino- 
alcohols (maleic or phthalic anhydride) in 
the presence of a liquid hydrocarbon at 
temperatures between 150-220 degrees C. 


B.P. 571,018. Application date: 13.5.43. 
Convention date: U.S.A.  13.5.42. 
Accepted: 2.8.45. 

Improvements in or relating to the Pro- 
duction ‘of Pigmented Linear Polyamides. 
E. I. Du Pont de Nemours and Co. 

A process is described for the production 
of pigmented linear polyamides. An 
aqueous dispersion of a pigment containing 
a protective colloid and a polyamide-form- 
ing material are heated under correct 
conditions so that the polyamide is formed. 
As polyamide-forming materials, the follow- 
ing are specially mentioned: The salt of a 
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diamine and a dicarboxylic acid (e.g., 
hexamethylene diammonium adipate). 


B.P. 571,071. Application date: 22.10.43. 
Accepted: 3.8.45. 

Improvements in Injection Moulding 
Machines. R. E. Windsor and E. Gaspar. 

Injection moulding machines with a 
number of individual dies and corresponding 
plungers which line up individually when 
the press closes. Advantages: Small injec- 
tion volume of each die, higher operating 
speed, ease of moulding. 


B.P. 571,494. 
Convention date: U.S.A. 
Accepted: 28.8.45. 

Rubber Composition. Wingfoot Corpora- 
tion. 

Comprises an improved composition of 
low protein rubber and cyclized rubber, the 
latter amounting from 5 to 50 per cent. of 
the total mass, the cyclized rubber being 
manufactured by heating rubber with tin 
tetrachloride, amphoteric halides or hydro- 
chloric acid in the presence of a solvent. 
‘The new product is easy to extrude, has a 
low moisture absorption and will hold its 
shape after forming. 


B.P. 571,495. Application date: 3.2.42. 
Convention date: U.S.A. 5.9.41. 
Accepted: 28.8.45. 

Synthetic Rubber Composition. Wing- 


Application date: 31.1.42. 
10.9.41. 


‘foot Corporation. 


This invention discloses a rubber com- 
position ofimproved abrasion resistance and 
lower plasticity than that of unmodified 
synthetic rubber. The composition com- 
prises a synthetic rubber, a _butadiene- 
acrylonitrile co-polymer and cyclized rubber 
(the latter being 25-75 per cent. of the 
total rubber). (See also B.P. 571,494.) 


B.P. 571,496. Application date: 25.2.42. 
Convention date: U.S.A. 26.2.41. 
Accepted: 28.8.45. 

Improvements in and relating to Resinous 
Compositions. The British Thomson- 
Houston Co., Ltd. 

Relates to the production of new resinous 
compositions for moulding, casting, coating 
and for use in adhesives. It applies especi- 
ally to compositions of diallyl-phthalate 
containing 1-5 per cent. benzoyl-peroxide 
and 5-10 per cent. of copper. By heating 
this composition to 100 degrees C. for a 
short while a very viscous mass may be 
obtained, which, after removal of the 
copper, can be further polymerized by add- 
ing 1-6 per cent, benzoyl-peroxide and heat. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Section XVI (Contd.) 


Points to be Watched by Operator and 
Maintenance Toolmaker 

The maintenance attention likely to be 
required with a mould of this simple con- 
struction is but small, especially if reason- 
able care is exercised both by the machine 
operator and the persons responsible for 
loading, unloading, cleaning, and 
generally handling the magazine plates. 

Nevertheless, it will probably be most 
helpful briefly to describe some of the 
chief points from which troubles are 
likely to come in the form of wear, warp- 
age, undue slackness, misalignments, 
seizures, stiffened working of mould 
members, excessive flash-over, inadequate 
parting-line seal and so forth. These 
points then will be as follow. 

(a) The maintenance toolmaker will 
have to ensure that a sufficiently close 
working fit be constantly retained between 
the sides of the magazine plate and those 
of the recess in the mould block in which 
the plates seat. Obviously this will be 
considerably easier than in the case of 
dowel location and fitment contained in 
the previous example already discussed. 
The actual surface area in close contact 
between the two mould members shown 
in Fig. 3 (see October issue) - will be 
much larger than that obtained from loca- 
tion on four small circular dowels. Hence 
any wear action will be spread over this 
larger area, and consequently will be nor- 
mally much better avoided. 

(b) Very frequent checking should be 
made for the security of fixing of the stop 
plate on the lower edge of mould block. 
If this member becomes loosened, dis- 
torted or bruised on its upper surface, 
against which the bottom end of the 
magazine plate has to contact, this latter 
member will be incorrectly aligned in 
respect of the mould cavities. This stop 
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piece should preferably be well hardened, 
and afterwards surface ground dead flat, 
being fastened both by set screws, readily 
accessible, and dowels. The operator, 
too, will have to be instructed to watch 
this member to ensure it is kept perfectly 
clear of particles of dirt, oil, moisture, 
corrosion and so on. 

(c) The stripper rods and ejector pins 
should also be given a regular inspection, 
both for security of their fastening to their 
respective plates and also for smooth, non- 
bruised surfaces and free sliding action 
with the mould block and other members. 
If the stripper rods are allowed to become 
distorted there will be a danger of faulty 
ejection, due to the ejector plate not being 
operated in a straight-line path. The ejec- 
tor pins also may become broken or, at 
best, their working considerably stiffened, 
which factor will pave the way to more 
serious troubles still, such as seizure and 
badly scored guide holes, or complete 
breakage of pins. 

(d) The magazine plates should also be 
regularly inspected and tested to detect 
warpage, so as to obviate all risk of part- 
ing-line flash-over, due to faulty sealing 
of the blocks. In some cases it may prove 
advisable to relieve the surface of the 
magazine plate at points remote from the 
edges of the mould cavity, in order to 
secure a concentration of the clamping 
pressure upon a smaller sealing land area. 
The depth of such relief lands should, of 
course, be made extremely slight, of the 
order of .008 in. as a maximum, otherwise 
with too deep machining serious weaken- 
ing of the plate may result. 

(e) In those mould designs where por- 
tions of the cavity are actually contained 
in the face of the magazine plate, especial 
care will be required to ensure that the 
insertion of the pre-formed insert com- 














ponent does not inflict damage to ‘the 
highly polished surface walls of the cavity 
or to other important sharp corners, etc. 
But in actual practice it will be found that 
use of such a magazine plate capable of 
being loaded separately from the mould 
will conduce to greater safetly in this 
respect. 

For similar connected reasons care will 
have to be exercised when storing and 
handling such magazine loaders as distinct 
from their normal usage. The writer is 
very painfully conscious of costly damage 
caused to essential cavity edges or sur- 
faces because of inconsiderate handling or 
storing actions. It should be appreciated 
that the same amount of care and dis- 
cretion is required for the transport, stor- 
age and handling of these vital and 
time-saving mould auxiliaries as that 
needed for the care of the moulds them- 
selves. 

- (f) The successful operation and func- 
tioning of the type of pre-loading device 
described depends to a large extent upon 
the degree of cleanliness and effective 
lubrication provided, so that the neces- 
ssary sliding movements shall take place 
with a maximum of freedom and an 
absence of binding or dragging action. 
Therefore very frequent checks should be 
made to see that dirt or other foreign sub- 
stances are not accumulating on the 
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Fig. 4.—Plan view of stationary block on parting line. 
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mechanism to foul important movements. 
The construction is of such a type as 
readily permits such operations being per- 
formed without removing the mould from 
the machine or dismantling the pre- 
loader. 

It will be appreciated that this type of 
pre-loading mechanism is one offering 
wide possibilities for easy adaptation and 
application to injection moulds. Many 
very useful advantages may be obtained. 
For example, large numbers of insert 
components can be effectively and rapidly 
dealt with by means of a device of this 
type, where, of course, innumerable seat- 
ings for inserts can be provided within the 
capacity of the base plate. In dealing 
with a variety of shapes and forms of 
insert parts, the possibilities of this 
mechanism are equally diverse. Thus, 
cylindrical studs, pins, sleeves, tubes, 
circular discs, etc., whose use abounds in 
plastic moulding, as well as inserts of 
other less usual shape, can all be 
economically handled in respect of quick 
location into the mould cavity by pre- 
loading devices similar to those already 
described. 


A Remevable-type Pre-loader Ensuring 
Accurate and Speedy Feeding 

We pass now to the consideration of yet 

another extremely interesting and useful 

kind of insert feeding arrangement which 
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This apparatus constitutes the ideal flexible diffraction 
machine. With.a power unit rated at 60 kvp. 50 ma (Full wave 
rectification) any of the modern techniques can be readily 


employed. Among the many applications for this machine are:— 
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PRECISION MADE @ GENEROUSLY RATED © ALWAYS READY FOR USE 


Fully descriptive catalogue on request 


PHILIPS (§) METALIX 


(PHILIPS LAMPS LTD.) CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (141A) 








<i -. a =a a oe ae ee a ee at ee ee ee ee ee eee ae eee ee ee ee ae” a | 


as eS 


i i i 





A) 





NOVEMBER, 1945 


has many different applications, but it is 
particularly applicable to multi-impression 
moulds, where each cavity is character- 
ized by long depth and small diameter, 
which factors make manual feeding of 
inserts difficult. 

Turning to the illustrations shown in 
Fig. 4, it will be noted that the left-hand 
view is that of the stationary mould as 
seen looking at the parting-line surface. 
This view is given to indicate the disposi- 
tion of the 12 cavities in relation to each 
other and to the runner. Only the head 
portion of the knob moulding is contained 
in the stationary block. Two long boss 
extensions have to be formed on this head 
piece, each extension carrying a small 
brass pin, which is to be moulded securely 
in place and allowed to extend a pre- 
determined amount. The cavity forma- 
tions for these boss extensions are 
contained in the movable block. This will 
be more clearly understood by reference 
to the right-hand sectioned cut of the com- 
pletely assembled mould and the pre- 
loader arrangement. The sectional view 
follows line XX passing through four of 
the cavities. 


The pre-loader device is interposed 
between the opened mould blocks in the 
manner illustrated, after first being filled 
with the requisite number of insert com- 
ponents, in this instance 24, it being so 
arranged that the normal closure move- 
ment of the blocks suffices to eject all the 
inserts accurately and to the correct 
degree into their respective seatings at the 
bottom of the cavity. To accomplish this 
the blocks are closed until the pre-loading 
device has also been closed to its limit, 
then the blocks are slightly opened to 
allow the pre-loader, now empty, to be 
completely taken away, after which the 
mould blocks are fully closed and the 
injection shot made. 

It will be appreciated that an operator 
would encounter considerable difficulties 
and irritations in having to manipulate 
24 small cylindrical insert pieces into the 
deep cavity formations of this mould, 
whilst the time absorbed in that task 
would very greatly diminish output. 

One important point is stressed at the 
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outset of the description of this device. 
The keynote of this type of pre-loading 
mechanism is its simplicity of construc- 
tion and small number of working parts, 
which results in a device relatively free 
from serious operating snags and capable 
of giving prolonged trouble-free service. 
Unnecessarily complicated feeding and 
locating devices for facilitating the 
handling of inserts are not to be recom- 
mended because invariably these involve 
maintenance service or attention out of 
proportion to that needed to keep the 
moulds themselves in sound working 
order. This, incidentally, is a design 
aspect well worthy of the closest atten- 
tion of the designing engineer. 

Referring to the sectioned right-hand 
view in Fig. 4, the pre-loading device is 
shown in position within the open mould 
blocks, which latter are ready for closing 
inwards so as to eject the insert pins from 
the holder into their seatings in the mov- 
able block. 

The loader comprises a base plate A 
and a sliding plate B. The overall 
dimensions of both these plates are iden- 
tical and also match up exactly with three 
sides of the mould blocks. On the top 
side only are the plates extended so as to 
project beyond the edge of block. The 
purpose of this extension is to allow for 
better holding of the device during load- 
ing to blocks and vice versa, as will be 
explained later. 

Plate A is equipped with a set of guide 
pillars C, which members should prefer- 
ably be shouldered and made of ample 
stiff proportions so as to resist all tend- 
ency to deflect or bend under load. 


These pillars are secured very tightly 
to the base plate A, and, moreover, 
should be of such a number and so dis- 
posed as to allow the sliding plate 
arranged thereon perfectly free movement 
along the pillars. 

Thus, the pillars should be fairly widely 
spaced at centres greater than those of the 
insert locations. 

The sliding plate B is equipped with 
specially hardened guide sleeves D for 
engagement with the guide pillars. These 
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sleeves should be a press fit within the 
plate B. 


Also permanently secured to the base 
plate A by riveting are the push pins E. 
These are silver steel cylindrical rods 
slightly reduced in diameter at one end 
so that a shoulder is provided by means 
of which a more secure fixture to the base 
plate is obtainable. The spacing of these 
push pins is made exactly the same as 
that required of the inserts in the finished 
moulded article. These push pins pass 
through the long insert sleeves F, which 
are driven tightly into the sliding plate 
B, and, of course, extremely close 
matching for hole centres, the base plate 
drilling, etc. 

It will be noticed that the right-hand 
end portion of each sleeve F is projected 
into the mouth of the mould cavity, it 
being reduced slightly in diameter to give 
adequate working clearance at this point. 
Up this end of each insert sleeve is housed 
the insert itself, as is shown by the solid 
black shading. Endwise positioning of 
the insert piece is obtained by allowing 
it to abut against the end of the push 
“pin E when the two plates A and B are 
in their correct open location: 

The entire pre-loader is located upon 
the four ordinary dowels of the mould 
blocks G, guide holes being drilled in the 
base plate A for passing on to these mem- 
bers, which also serve to position the pre- 
loading mechanism correctly in respect to 
the mould cavities in the blocks. In addi- 
tion, a locating strip, as at J, is attached 
to the left-hand face of plate A, and so 
disposed as to bear very lightly on the top 
edge of the stationary block when the 
plate is led on to the dowels. This serves 
to maintain the pre-loader square whilst 
being led on to the dowels. Another use- 
ful adjunct is the support plate H, which 
is secured to the bottom edge of the 
stationary block, as shown. The purpose 
of this member is to afford a rest for the 
whole pre-loading device, whilst it is 
being aligned up for meshing with the 
four dowels. This will be found especially 
desirable in cases where the pre-loader is 
of bulky dimensions or great weight. 
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Operation of Removable Pre-loader 


As in the case of the previous examples, 
Figs. 1 to 3, a number of these pre-loaders 
should be supplied for each mould. 
Where production is extremely rapid, it 
might be advisable to provide three or 
even four in order to keep the injection 
machine running to full capacity. Two 
such devices will generally be the mini- 
mum number to maintain production. 
One is being loaded up whilst the other 
is in the machine. 

In use, the sequence of operations will 
be somewhat as follows. After the 
finished spray of mouldings has been 
ejected, the mould blocks are left open 
for a few moments whilst the machine 
operator is handed a fresh pre-loader filled 
up with its complement of insert com- 
ponents. It will be handed to him in the 
position actually depicted in Fig. 4. He 
has to place this in correct position over 
dowels G on the stationary block. Then 
his next action is to close the mould a 
certain amount, which will coincide with 
the closure of the plates A and B, the 
latter sliding along pillars. This action 
causes the push pins fixed to A to push 
out the insert studs, which pass down 
the cavity and into the required seatings 
provided for them in the movable block. 
Plate B should be arranged with suffici- 
ent movement as will cause complete 
ejection of the inserts from the sleeves F. 
This done, the movable block is slightly 
opened sufficient to allow the pre-loading 
device to be withdrawn from dowels and 
extracted from the mould opening, after 
which the blocks may be fully closed, an 
injection shot made, and the moulded 
articles ejected in the normal manner. 

The stud inserts are thus rapidly, safely 
and correctly directed into their respective 
seatings in the moving block without 
trouble or juggling about, such as distin- 
guishes purely manual insertion. 


Advantages and Other Features of This 
Pre-loading Mechanism 


This illustration of a simple typical pre- 
loading mechanism is given chiefly to 
indicate the general design and construc- 
tion principles employed, and to show 
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More than twelve months’ experience in 
Radielectric Pre-Heating has been gained in 
moulding on an industrial scale in the works 


of the Streetly Manufacturing Company, Ltd. ; 


In accordance with the policy of the B.I.P. 
Group, to place at the disposal of moulders 
information on developments in moulding 
technique, notes summarising the results of 


this experience are available and copies will 


gladly be sent on request. 
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the uniform feeding of material 
would be an advantage ? 

The Patent Gardner Diaphragmic 
Feeder has been redesigned to 
reduce irregularities in the feeding 
of material to a minimum. 

The material is fed in bulk in 
a ‘*U”’ shaped Hopper in which a 
slowly revolving agitator keeps the 
material in a free-running state. 

A control slide allows the 
material to enter the feeding 
chamber only as required to keep 
it full, and suitable agitators are 
fitted to prevent packing. 

The material finally passes 
through the diaphragm, a principle 
of feeding long established by 
Gardners in many industries and 
originally patented by them many 
years ago. 

Micrometer control of the size 
of opening has been introduced 
to ensure greater accuracy of 
discharge. 

Many hours’ supply of material 
can be fed in the Hopper at 
one charge. 

Machine is equally successful for 
adding small or large quantities 
to bulk. 
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how, in an inexpensive manner, difficul- 
ties of loading or locating inserts can be 
overcome. 

At the same time, in its present form it 
is realized this device does possess numer- 
ous drawbacks likely to prove of some 
worry to the mould maintenarce engineer 
under whose care such a device will come. 
It will, therefore, be most helpful if the 
advantages and disadvantages of this type 
of mechanism are described, so that some 
of the possible obstacles to efficient opera- 
tion may be avoided: 

Taking first the matter of advantages, 
several of the more apparent ones as 
affecting speedy operation and easy access 
of the insert stud will have become appar- 
ent during description of the device. 

A second advantage worthy of note is 
that by adaptations to the shape of the 
projecting portions of the insert-holding 
sleeves F, even the most awkwardly 
shaped cavity formation can be bridged 
to give feed for the insert seating. 

Thirdly, in the case of very slender 
types of inserts these sleeves can be so 
arranged as to give ample support almost 
up to the entrance of the insert seat itself. 
Thus there is little risk of the insert lying 
out of line with its seating, and making 
faulty engagement therein when the device 
is operated. 

By adjusting the lengths of the push 
pins it is readily possible to deal with 
metal inserts of different lengths within 
the same mould. Similarly, with respect 
to the length of stroke permitted to the 
plate B, if means are provided whereby 
this distance can be varied within limits, 
the capacity of the pre-loader will be still 
further increased. 

Fourthly, because of the simplicity of 
its construction, this mechanism operates 
with extreme smoothness and also at a 
speed commensurate with that of the 
injection mould itself. The working parts 
are kept very few in number, and there is, 
indeed, little that can go seriously amiss. 

The troubles likely to arise are almost 
exclusively those connected with certain 
undesirable features of the construction 
rather than the principles of design, and 
these will now be enumerated. 

(1) In a device of this character distor- 
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tion is apt to prove one of the worst snags 
during operation. Hence to keep this 
tendency at a minimum, both main plates 
comprising the device should be of very 
ample thickness. Very thin base and slid- 
ing plates will only add to the inclination 
towards distortion and stiffened working 
of all the sliding parts. 

(2) To the same end the sliding plate 
should be very substantially guided on 
robust pillars, which latter should be cor- 
rectly spaced both in relation to the mould 
cavities being dealt with and to the points 
of pressure imposed on the device when 
being closed. It would be asking for 
operating troubles if, for instance, these 
guide pillars were to be located at one side 
only of the horizontal centre line of the 
blocks. They should be disposed so as 
to balance out the pressure and to ensure 


free sliding movements. 


(3) Provisions should also be made to 
take up any wear occurring on the guide 
pillars, otherwise serious misalignments of 
the two plates composing the pre-loader 
might occur. For this reason it is recom- 
mended that hardened steel bushes be 
used in the slider plate.as shown. But 
some drawbacks are to be noted in respect 
of the fitting of these members in the 
present instance. Thus they are not 
shouldered, and since the pressure of the 
closing mould block bears directly upon 
the right-hand end of each guide sleeve, 
there is a distinct tendency for these mem- 
bers to become moved out of correct 
position. Should this occur, the pressure 
upon the arrangement will immediately be 
unequalized, with the result that the slid- 
ing plate B will tend to move crosswise 
on its guides, and the consequent risk of 
bending or breaking the push pins. These 
sleeves, then, should preferably be 
shouldered and very firmly affixed to the 
plate. 

(4) In order to secure prolonged correct 
location of the entire device on the station- 
ary block and its dowels, where this form 
of fixture is utilized, it will also be advis- 
able to line out the holes in plate A with 
renewable hardened bushings. 

(5) Similar difficulties are prone to 
arise in connection with the method of 
fixing the insert sleeves F to the slider 
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plate. Here again these are simply 

parallel tubes driven tightly into the 

drilled plate. Should these become dis- 
turbed in their setting they may foul the 
cavity mouth or become pushed back an 

» undue amount so as to permit too much 
overhang of the insert stud. These 
sleeves should preferably be made of the 
shouldered kind located with the shoulder 
portion taking the main thrust and pres- 
sure during operation. 

(6) Yet another disadvantage will be 
found in respect of the method of locating 
this mechanism upon the dowels in the 

stationary block. In actual practice the 
writer has found that the task of engag- 
ing a pre-loading device of this kind with 
four dowels is one that usually entails not 
a little manipulation, due to the tendency 
of the loader to get crossed over the dowels 
before sufficient length of engagement has 
been obtained. To avoid all such troubles 
the writer has employed with signal suc- 
cess the method of location depicted in 
Fig. 5. 

By referring to this illustration, which 
shows a plan view of the base plate A for 
the same mould as in Fig. 4, it will be 
seen that location of this plate with the 
stationary block is secured from the 
dowels in the following manner :—Step 
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portions are machined on the bottom side 
of the plate, these being very accurately 
marked out to suit the position of the 
dowels, and radiused out as shown. 
These steps then allow the plate to rest 
upon the dowels in its correct position. 
With regard to the two upper dowels, the 
plate A is similarly narrowed down, so as 
just to pass between the dowels. 

By this means of location the whole 
insert-feeding device can be very rapidly 
yet accurately located, whilst the act of 
mounting it only takes a few seconds in 
contrast to the several minutes apt to be 
required by the other method mentioned. 

From Fig. 5 it will also be noticed that 
the plate A is suitably drilled, first with 
a large hole near its top edge for lifting 
purposes. This allows the operator to get 
a secure finger grip om the plate during 
mounting or removal from moulds. Then 
two other very large lightening holes are 
machined through the body of the plate 
at convenient points, 


Positioning of Pre-loader 


As regards the positioning of the type 
of pre-loader, there is, of course, no reason 
why the method described and illustrated 
in Fig. 3 should not be used with advan- 
tage. Cases may be encountered, how- 
ever, where it is not possible to machine 
the parting-line surface of the stationary 
block in such a manner, hence the writer 
offers suggestions of alternative methods, 
as in Figs. 4 and 5. 

(7) On the construction shown in Fig. 4 
no provision is indicated for the return 
of the moving plate B to its proper open 
position after a set of inserts has been 
fed to cavities. This will prove an impor- 
tant point .because if no effective and 
foolproof method is installed the loading 
operative may experience trouble in 
opening the device to the required degree 
of uniformity each succeeding time. Also 
definite limit stops should be made to 
prevent the plates being opened too far. 

Several methods may be used to ensure 
this being properly performed each time 
of handling. Thus, powerful coil springs 
may be used interposed between the two 
plates so that once the pressure of the 
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FROM FINE FINISHES 
















The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 


CFELLON 


CERRIC CERRUX 





























NUTS FOR STROKE SETTING H 


LOCATING STRIP 


Fig. 6. 


STATIONARY. 
BLOCK 
PUSH PINS L 


INSERT 
SLEEVES K 


FIXED CORE 


closing mould blocks is aa 


removed the _pre-loader 

mechanism automatically CAVITY 
INSERT 

— SLEEVE 


Or if spring action is 
not considered advisable, 
purely mechanical means 
can be obtained by insert- 
ing through the base 
plate A a number of 
parallel cylindrical  re- 
turn pins long enough to bear against 
the inner face of plate B when in open 
position, and at their other end to come 
flush with the left-hand side of plate A. 

As the mould blocks and pre-loader 
close, these return pins are actuated, being 
pushed clear of plate A. When the 
mechanism is removed from moulds and 
placed on the cleaning and loading table 
adjacent to machine, it is simply placed 
on the table with plate A flat down, and 
its own weight will then force the return 
pins in that member to move backwards 
until flush with end face thereof, thereby 
causing the sliding plate B to be returned 
to its correct loading position. 


Adapted Pre-loader for Feeding Inserts 
into Both Mould Blocks 


Before leaving the discussion of these 
kinds of pre-loading mechanism one very 
important and valuable adaptation should 
be mentioned. This is illustrated at 
Fig. 6, which shows a completely sec- 
tioned view of a composite-type mould 
which has extensive cavity formations in 
each block. Into each portion of the 
cavity three inserts have to be moulded 
as indicated by solid black shading. 

The pre-loading mechanism has been 
simply rearranged so as to effect rapid 
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RETURN SPRING E -).- GUIDE SLEEVE D 

| 

SLIDING PLATE B 

NUTS G 

CONTROL STUD F 


STRIP 3 





GUIDE 
PILLAR C 


INSERT 
SLEEVES N 


SEATS 
FOR INSERTS 


MOVABLE 
_ BLOCK 


CAVITY 


INSERT SLEEVE N 
SLEEVE D 
RETURN SPRING E 


PUSH PIN L 
GUIDE PILLAR C 


and accurate insertion of the insert com- 
ponents into these cavity seatings, and 
also various other interesting modifica- 
tions or improvements are shown. 

A and B are the stationary base plate 
and sliding plate respectively, the latter 
being arranged to move along a controlled 
track by reason of the guide pillars C. 
It will be noted in passing that this plate 
is fitted with shouldered guide sleeves as 
before described. 

Around these guide pillars and their 
sleeves, in each case, is housed a stiff 
compression spring E needed to ensure 
the return of the sliding plate B. The 
amount of movement of this plate is con- 
trolled by mears of a fixed stud F, secured 
down to plate A and passing through a 
clearance hole in plate B. This stud is 
threaded for a major portion of its length 
to receive’ the four lock-nuts G and H 
respectively. Those at G, to extreme 
right of plate B, are needed to regulate 
the open position of the plate with respect 
to A. Nuts H are capable of being set 
and locked in any desired position on the 
stud.and form a stop for the inward travel 
of the plate B. Thus the amount of 
stroke, and end stop points, can be deter- 
mined within certain limits. The advan- 
tages of these provisions will be apparent. 
To facilitate setting the pre-loader 
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device on to the stationary block, a locat- 
ing strip or plate as shown at J is fastened 
permanently to the left-hand face of A. 

The device via plate A is located on 
the stationary block by means of a regis- 
tering spigot machined on its left-hand 
face and made in diameter a snug slip 
fit within the mouth of the mould cavity. 
The strip J enables the fixture to be held 
at the correct height in relation to mould 
cavity centre before the spigot portion 
makes engagement therein; thus, setting 
is simplified. 

Three insert housing sleeves as at K 
are secured within the plate A for hand- 
ling the insert pins needed for the cavity 
portion in the stationary block. Also 
three shouldered push pins L are firmly 
riveted to this plate and pass through 
insert sleeves N, secured to the slider 
plate B. Into this latter plate the three 
push pins M are riveted at their 
shouldered ends, these latter then passing 
through insert sleeves K, tightly secured 
into plate A. All push pins and their 
sleeve guides are, of course, correctly dis- 
posed to match up with the centres of 
the insert seats in the respective blocks. 
The insert components themselves are 
shown in solid black shading. 

The noteworthy features possessed by 
this arrangement are as follow:— 

First as to location: this is made direct 
with the cavity itself, and thus, where 
possible, ‘ensures the maximum accuracy 
and correct alignment with the cavity 
wherein inserts have to be placed. Some 
care will, of course, be required in this 
type of pre-loader location, otherwise the 
mouth of the mould cavity may become 
bruised or even worn after some time. 
To avoid this condition the spigot portion 
on the plate A could be made up separate 
in ring form and attached to a recess in 
the plate. In this manner it will be 
possible to make the register spigot from 
brass or similar non-bruising material. 

By providing a stroke control device 
the length of stroke of the plate B is 
controlled sufficiently to render the pre- 
loader adaptable to a wide variety of 
insert dimensions. 

It will also be noted that the contact 


PLASTICS 579 


ends of the push pins L and M respec- 
tively are tapered down to impart a small 
amount of lead and also to obviate any 
sticking tendencies which might otherwise 
arise after some use, due to the slight 
mushrooming of the pin ends after pro- 
longed contact with the ends of insert 
components. 

If desired it will also be possible to 
arrange the insert holding sleeves of the 
split spring type so that a spring tension 
of light magnitude is given to the insert 
part which will be sufficient to prevent 
it from falling out or becoming wrongly 
positioned by its own weight during 
transit from loading table to moulds. In 
a previous section this type of insert pin 


‘retention was described. 


Maintenance Service Required 

As in the previous instance the atten- 
tions of the maintenance engineer will be 
concentrated upon early detection of signs 
of wear between the guide pillars and 
their sleeves on which the moving half 
of the pre-loading device functions. 
Similarly with respect to the push pins 
and their sleeves, these will require some 
attention. to ensure due _ cleanliness, 
straightness and freedom of sliding move- 
ment, whilst the sleeves will have to be 
tested at intervals for true positioning. 
But if kept reasonably clean, well 
adjusted, and lubricated, there is nothing 
in this mechanism which should go 
seriously wrong, especially if the device 
is made in the first place in accordance 
with well-known toolmaking practices as 
to fits and so on. 

In the safe use of all these devices there 
will, of course, have to be due considera- 
tion given to the loading and unloading 
facilities, in the form of suitable tables 
and cleaning tools, and in this connection 
the maintenance toolmaker should be con- 
sulted and allowed to advise on the most 
suitable kind of apparatus to install with 
a view to conserving the surface finish, 
accuracy, and free movements of the con- 
structions. 


Other Adaptations 


It will be appreciated that these con- 
structions are only avplicable to mould 
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layouts where the insert component is 
located within the cavity along a plane 
situated 90 degrees from the parting-line 
surface of the blocks. But it is often 
commonly required to locate an insert at 
an angle other than 90 degrees to the 
parting line. The ingenious mould 
designer will readily envisage simple 
modifications to the designs here illus- 
trated and described whereby such situa- 
tions can be effectively covered. 

In point of fact, such constructions 
have been adapted for precisely such 
purposes as these, these adaptations 
briefly consisting of means whereby the 
horizontal movement of the closing 
mould block is utilized in such a way 
as to obtain therefrom the requisite 
inclined movement to the sliding portions 
of the pre-loader to deliver the insert parts 
at the correct angle and to their proper 
place as the mould is closed in a manner 
already described in relation to the 
present designs. ; 

The next section will therefore be 
devoted in part to these problems of 
inclined location of inserts and how they 
may be overcome, and the author will 
present a number of typical ilhustrations 
of mechanisms which have been success- 
fully employed for such purposes in the 
hope that interesting guidance suggestions 
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will be afforded to the mould engineer. 

Also in the next section it is intended 
to deal with another aspect of insertion 
mould design, namely, that which is of 
such a form as allows for gravity feeding 
of the insert components. Very often 
mould designs are encountered which are 
of such a type as to render them specially 
suited for delivery of the inserts by auto- 
matic gravity feed, as distinct from 
separate magazine plate feeders already 
dealt with. Such a form of feed is 
usually particularly valuable when 
applied to multi-impression moulds, and 
where the inserts are of such a size and 
shape as conform to gravity feed. 

It is hoped, therefore, to devote a good 
deal of attention in the next section to 
these mould devices, which are of par- 
ticular interest and concern to the main- 
tenance toolmaker, involving, as they do 
usually, some added complication of 
construction, greater care in 
operation, and increased ways in which 
troubles and operating snags may arise. 

Furthermore, some mould constructions 
are more suited to insert delivery by 
means of a fully automatic mechanically 
operated feeding device in preference to 
the gravity feed, and some attention will 
be given to representative designs which 
have been proved of practical value. 








PLASTICS IN SOUTH AFRICA 
(Continued from p. 548) 
able fibres, moulded, cemented or built-up 
articles of great size and strength may be 
produced.’’ In other countries during the 
war immense advances have been made in 
the plastic field. Softwoods impregnated 
with plastics have become a material of con- 
struction superior to hardwoods and capable 
of replacing metals for many purposes. 
The South African Forestry Department has 
shown that in some districts some soft- 
woods grow with phenomenal rapidity, and 
recently Dr. H. H. Bennett, of the United 
States, when asked if he could suggest any 
product which South Africa could grow 
better than any other country, said he 
believed that in production of softwoods 
she might lead the world. Softwood pro- 
duction alone might not seem a very satis- 


factory aim, but with the simultaneous 
development of a plastics industry, impreg- 
nated softwoods and other quick-growing 
fibrous materials it could become a major 
export industry, which could be in full- 
scale output within 20 years. ‘‘ As for- 
maldehyde is obtained by dehydrogenation 
of methyl .alcohol, it is being made on a 
large scale overseas from natural gas, the 
establishment of a plastics industry based 
on formaldehyde does not depend on the 
methane supplies available. If large supplies 
of methane are available, methyl alcohol 
and formaldehyde may be produced from 
these sources, as has been shown by the 
pilot plant at the Johannesburg municipal 
laboratory.’’ The Department of Commerce 
and Industries asked at the end of 1943 that 
this plant should be developed, and the first 
small output of methyl alcohol was obtained 
last March. 
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THAT’S Fixed THAT! 


Type CA 725 


Fixing knobs to shafts. Sounds simple 
but if you’re a radio manufacturer 
you know what a headache it can be, 
The Spire fixing was designed to solve 
that particular problem. The CA 725 
is made to measure for shafts of various 
diameters. Then it is snapped into posie 
tion in the hub of the knob and the 
knob pushed straight on to thejshaft, 
Don’t think of Spire as a ‘kind of 
nut.’ It is a great deal more than any 
nut. It is a simplified and sure method 
of fixing. Especially awkward fixings ! 
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Every time a designer or production 
engineer decides to use some form of Spire 
fixing, he puts a few thousand (or a few 
million) nuts and washers out of a job. No 
more fumbling and holding the bits to- 
gether with one ‘hand while you get to 
work with the other. Spire fixing can 
tackle and simplify most light assembly 
jobs. The best thing is to send us the job 
—- or the drawings. If a Spire fixing will 
improve the job we'll design it for you and 
show it to you in a week or two. Then 
you can judge for yourself. 





*% A BETTER way of fixing 


Simmonds Aerocessories Limited - Great West Road + London - A Company of the Simmonds Group 
s 











“D-Day,” said I. ‘*That’s a_ military 
term — what’s it got to do with business ? ” 
“D-Day, sir, is more than a term,” he said. 
“It is going into the language for evermore 
as a symbol —a symbol of complete pre- 
paredness, of ultimate precision down to 
every last detail, before the word *‘ Go’ is 
given and the real job started. 

‘Your D-Day, sir, is not on the Normandy 
beaches; it’s right here in this office. And 
are you prepared ?”’ he demanded, almost 
truculently. 

That fellow startled me, I’ll tell you. When 
he tirst got busy on ‘ frustrated sales energy, 
dissipated sales energy, sales trends, popula- 
tion incomes and levels, population shifts, 
climatic requirements, and the like’ — 
well, I thought it was all high-sounding stuff 
and a lot of ‘ hooey.’ 

That fellow knew his job all right. He 
touched me on the raw, but he got me 
in the end because 
I knew quite well 
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that he was right. No. | 

, PLANNED SELLING \ 

Has this got ie in- | No. 2 ' 
t fficiently t 

wrest suicenty*@ | PRODUCTION CONTROL 


Send 1/- each for the 
booklets mentioned Rete: It will be the best disburse- 
ment of retty cash your business ever made. Send to 
Dept. ..1, at address Lelow. 
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KARDEX VISIBLE CONTROL SYSTEMS 
1-19 NEW OXFORD ST., LONDON, W.C.! 
CHAncery &888 Division of Remington Rand La ROD 
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The King Electric 
Chain Pulley Blocks 
are built for continu- 
ous heavy duty. Three 
models are available: 
Minor, Major and 
Mammoth, ranging in 
capacity from 5 cwts. 
to 10 tons. Write for 
illustrated booklet on 
Lifting and Shifting. 





MANCHESTER GLASGOW 
CENTRAL NEWCASTLE DOUGLAS 
3947 24196 2798-9 
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LABORATORY THERMOMETERS 


of all types 
BECKMANN . CHEMICAL 
CLINICAL - FACTORY 
STANDARD 
(B.S.1., 1.P., §&.T.P.T.C.) 


















OVEN 
INCUBATOR 
aig mie 
W. & Jj. 


GEORGE « BECKER 


Established 1872 


17-29 HATTON WALL 157 schist 
LONDON €E.C.1. 3 
Telephones : Registered <{> Trade Mark Telephones : 
CHAncery 6011-4 CENtral 7641-3 
Laboratory Furnishers el _ Sian of Scientific Apparatus 
Balances and Weights and R s 















One of the reasons why the BEKEN “Duplex” 
Mixer is so much more efficient is the design 
, of the paddles. As will be seen from the 
illustration, mixing is done between the inter- 
meshing blades and not between the blades 
and the pan. No other method of operation 
can secure such a homogeneous mix . . . and it 
is attained with the minimum time and at low 
power cost. There is a model to suit any size 
batches ... write for illustrated catalogue. 


divvon? LAWINO (LONDON) LTD... 


103, KINGSWAY, LONDON.W.C.2 


voxes > Ee-HUNT&CO..LTD. 


RIPPLE ROAD, BARKING, ESSEX. 















xxxi 





( PLATEN THERMOMETER 


Dial typepMa Models for 
thermometers fg Plastic and 
for every Bakelite 


industrial 
purpose. 


i; ototherm 


THE BRITISH ROTOTHERM CO., LTD. 
\_ Sioeree Abbey, London, S.W.19. Liberty 3406 
Showrooms: 7c, Lower Belgrave Street, Victoria, 8.W.1 


moulding 
processes. 




















ACETATE 


AND 
NITRATE 
Sheet off-cuts and scrap 


Plastic Materials of every 
description wanted 


We can arrange collection 
Top Prices Paid 


LLOYD’S 


72, BRIDGE STREET, 
CHRISTCHURCH, HANTS. 


"Phone: CHRISTCHURCH 504 
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Full details from 


VINYL PRODUCTS LT 


BUTTER HILL, CARSHALTON, SURRE 
WALLINGTON 5333/4 


m 


Wimri PRODUCTS 10 





AOHESIVES > EMULSIONS + LACQUERS + SHEETS 
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IN ALL STANDARD SIZES 
AND SPECIAL DESIGNS 
Unaffected by 
Salt Water 


Non-inHlormmoble Han- Ageing 


Lpproved fur 
Tropical Conditiond 


Durawire Your Electrical work and be Sure 
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WHITE LEAD 
RED LEAD 
ORANGE LEAD 
LITHARGE 


SULPHIDES OF 
ANTIMONY 


WHITE METALS 


Ae 





Supplies of Lead and 
h Antimony Products are Also 


: ‘ Other Low Melting Point 
available for essential Hiays tn gue, Coatings 


(defined) purposes. and Extrusions. 
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@ Jicwood ‘X’ can be made up in thicknesses ranging from 
} in. to 24 ins. and corresponding to weights of from .6 |b. to 

Ib. per sq. ft. It is non-water absorbent, vermin-proof and 
fire-resisting. 


r 
Lighted 
COMBINED WITH STRENGTH 


a 









@ The core, of a cellular nature, stabilises the skins, prevents 
buckling and provides a thermal insulation U (0.23) up to 
30% better than high grade cork. 


. Skins can be of plywood, plastic, light 
alloy or stainless steel, and are permanently 
resin-bonded to the low-density core. 


@ Sicwood ‘X’ can be sup- 
plied in flat panels up to 8 ft. x 
4ft., in pre-formed shapes or in 
constructional units. It is self- 
supporting and does not 
normally require framework. 


Where a material is required offer- 
ing unique qualities of STRENGTH, 
LIGHTNESS, RIGIDITY, THERM- 
AL INSULATION and EASE 
OF CONSTRUCTION —use 
JICWOOD ‘xX.’ 


8JICWOOD LIMITED 


Jicwood WEYBRIDGE, SURREY 
B dc Sit, bin aia iooaet 
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DO YOU KNOW WHAT 


furfuryl 
ALCOHOL 


CAN DO? 


SOLVENT for nitrocellulose, dyes, resins (both 
synthetic and natural) and many organic 
compounds. 


MISCIBLE with water, alcohol, chloroform, ether, 
coal tar solvents and most other NON- 
PARAFFINIC hydrocarbon solvents. 


IMMISCIBLE with Lard, Menhaden, Rape Seed, 


and similar oils: only slightly miscible 
with linseed oil. 


REACTIVE in presence of mineral acids, rapidly 
forming useful resins. 
PLASTICIZER and SOLVENT in bonding 


abrasive grain for grinding wheels of 
improved temperature and moisture 
resistance. 


WOOD-PENETRATING VEHICLE for 
organic substances. 

PAINT, VARNISH and LACQUER 

REMOVER. 

WETTING AGENT for uniform Plastic Mixes. 


furfaryl ALCOHOL (REFINED) is available for 
ses requiring a narrower boiling, 
light coloured product. completely miscible with water. 


OUR TECHNICAL STAFF WILL be glad to help you 
re more complete information about the application 
of Furfury! Alcohol to your problems. 


Quaker 
furfaryl ALCOHOL 


(TECHNICAL) 


c 


C,H,0 — CH, OH 











Molecular Weight - - - 98°10 
Freezing Point‘C - - —J3l 
a Range °C (95°/ By 167 to 177 
cific Gravity (25/25°C) - 1130 
Flash Point(opencup)°C - 75 
Refractive Index (25'D) - - 1°4868 
Vapor Pressure at 30°C mm Hg 2 


Surface Tension (dynes/cm) - 38°2 


/ is a liquid oidehrée. minimum 99°5°/, 
urfural C.H30-CHO. It has proved highly 
efficient int the production of aviation 
lubricants, synthetic rubber, wood rosins, phenolic resins, 
abrasives and grinding wheels. glyceride oil separations, 
tall oil processing, vitamin oil refining, photo-sensitive 
—, fungicides, bactericides, and preservatives, and 

as a pharmaceutical intermediate, solvent for coatings, 
esters, gums, textile and shoe dyes and cleaners. 


Quaker Qats Limited 


SOUTHALL MIDDLESEX 


FURFURAL— FURFURYL ALCOHOL 


TETRAHYDROFURFURYL ALCOHOL 
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For the grinding of 
all kinds of Powders, 
Chemicals, Minerals, 
Colours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silex or special 
linings, and can be insulated to suit 
particular classes of work. 

Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 


Engineers 
(Dept. No. 27), COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 


London Office: 329, High ——. W.C.1 
Telephone: Holborn 6 


Healy 4 « Conledry's Baporianeg in Grinding 













FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE C@[t? 
WOOLFOLD, BURY, LANCS. 


Telephone: Bury 1560-1 Telegrams *aysonite, Bury.” 
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CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3 Box Number Fee, 1/-. 





——_——---—— AGENCIES WANTED — ——————- 
Important Egyptian manufacturer of plastic material, 
with sound connection throughout Orient and Middle 
East, desires to connect British plastics manufac- 
turers and die makers with a view | to representation 
in these areas. Box 7860, care of “* Plastics.’ sonands 


Old-established Firm in Bombay seeks agency of makers 
of plastic i powder. Please reply to Box 8332, 

care of * Plasti 102-16 
Agents, representing manufacturing companies engaged 
in the production of metal and tubular furniture, house- 
hold equipment, and plastics industries, are in a position 
to accept a limited number of orders. Wholesalers and 
retailers write in confidence, (Stating your requirements. 
Pox 8149, care of ** Plastics.” 10: 144 


—_——————_———- AGENTS 
Manchester Agents offer sound technical and sales 
representation to Southern and Midland firms engaged 
in the plastics industry (soft and_hard). Strictest con- 
fidence given and desired. Box 8148, care of 
** Plastics.”” 102-x4144 


BOOKS: AND PUBLICATIONS ————— 
Books About Plastics. ** Modern_Plastics,’"” by H. 
Barron, Ph.D., B.Sc., F.R.1.S., A.R.I., 42s.; postage 
_ * Handbook of Piastics,”” by H. R. Simmond and 
C. Ellis, 56s., postage 9d.; ‘* Plastics for Production,” 
by P. E. Smith, 12s. 6d., ag SS. * Plastics » 
Industry,” by “« Plastics,” 15s., 6d. 
ee, Book Co., 19-23 Praed Street, “London. we 
(Dept. P.). 


————— FINANCIAL AND PARTNERSHIP ————- 
Firm of Importers and Exporters would take finan- 
cial interest in injection moulding concern. Write, 
Box 3283, Frost-Smith Advtg., 64 Finsbury Pavement, 

2. 102-4644 








PRODUCTION ‘¢ CAPACITY AVAILABLE AND 
— WANTED 


Manufacturing Company, N.E. London, have surplus 
capacity and full facilities for carrying out the 
assembly of moulded plastic products. oan in first 
instance to Box 7871, care of “ Plastics se0.40se 


Specialized design office has capacity for design “— 
moulds of all types. Only specialists ener. 

also arrange manufacture of same. Box 8323, a of 
** Plastics.” zz-52 
Injection moulding capacity. Inquiries are invited for 
long runs. Box 8322, care of “* Plastics “3 





a. 


| Having studied 


PLASTICS XXXiV 


Situations Vacant—contd. 


Manager, storekeeper and order clerk wanted for 
plastic and photographic material business. Lloyd's, 
72 Bridge Street, Christchurch. 7zz-49 
Waite and Son, Ltd., Bond Road, Mitcham, require 
in their plastic section an experienced working manager 
or technician for the development, fabrication, etc., of 
thermo-plastic materials. 104-5068 
Plastics. Resident Sales Agents required with connec- 
tions among departmental stores, Co-ops. and larger 
retailers to other plastic thimbles and associated lines. 
Write, Box P2887, Samson Clark, 57-61 Mortimer 
Street, W.1. 102-2 
Estimator, must have experience of estimating moulded 
plastics and moulding equipment, good prospects, salary 
£400 to £500 per_ annum. Write full particulars, ee 
8327, care of “* Plastics.” 2-8 
Buyer, must be experienced in purchasing dune ae 
materials, engineering and general stores, g Prospects 
to right man. Write, stating age, experience and salary 
required. Box 8325, care of “* Plastics.” 1 


—— SITUATIONS WANTED ——— a 


Young man, years of compression, transfer, and injec- 
tion moulding, knowledge of moulding powders, mould 
design, seeks position in Sales office or factory. Box 
8262, care of “* Plastics.” 102-x4519 
Illustrator, artistic, technical, 24, seven years’ experi- 
ence, desires executive position to extend sales in 
plastics; north preferred; £600 per annum. Box 7969, 
care of “* Plastics. 102-x3787 
plastics during war, Army officer, age 
38, with 16 years’ experience business, advertising -_ 
journalism, wants executive post on advertising side o 

plastics industry. Due demob. November, and ‘a 
arrange 48 hours’ leave at short notice for interview. 
Box 7954, care of “* Plastics 102-x3642 
Matriculant interested in plastic desien. at present serv- 
ing in R.N. as Radar mechanic, will be entering the 
Design School, London Royal College of Arts on 
demobilization. He would be willing to act on advice, 
and instructions, while at college, of any firm desiring 
to coach a designer. Applicant has a good knowledge 
of ee ang has travelled widely. Box 8326, care 
of “* Plast 102- 

‘Administrative position, B.Sc. (Eng.), experience in vari- 
ous executive posts, including thermoplastics and 
thermosetting moulding, engineering and_ electrical 
engineering. Box 8324, care of “* Plastics.”’ 102-4 
Artist, well known, with large experience in modern 
industrial designs, seeks collaboration with up-to-date 

plastic en mn a Send particulars to Box 8333, 
care of “* Plastics 102-x4686 


WANTED 


Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. We can arrange 
collection. Top prices paid. Lloyd's, 72 Bridge Street, 
Christchurch, Hants. Phone, Christchurch 504. 


— 1 
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Injection moulding capacity required. Mou 
for Ekhert and Ziegler press, 2-0z. eapecky. Box 8331, 
care of ** Plastics 102-15 
Repetition in Ebonite, Erinoid, etc. Capstan lathe 
work. Mansell, Temple Street, Rugby. 113-5069 


wish to contact manufacturers of plastic 
goods for domestic use. Frigonia, Ltd., 10-12 Copthall 
Avenue, London, E.C.2. 10: 

Urea Powder, smail or large Quantities, any colour, 
required for export moulding orders. Box 7269, care 
of ‘ Plastics 102-4603 








——— SITUATIONS VACANT 
None of the vacancies under this heading relates 
to a man between the ages of 18 and 50 inclusive 
or a woman between 18 and 40 inclusive unless 
he or she is excepted from the provisions of the 
Control of Engagement Order, 1945, or the vacancy 
is for employment excepted from the provisions 
of that Order. 


Wanted. First-class man with 
complete a of plastic moulding tools, excel- 
lent opportunity for the right man, good prospects. 
Write, stating full details of experience and salary 
required, to Box 7324. care of “ Plastics.” onn-ase? 


Toolmaker required by small firm in Essex, must 
Possess first-class practical experience in the produc- 
tion of plastic moulding tools; permanent progressive 
Position with excellent prospects. Apply, giving full 
particulars of past experience ,and wages required, to 
Box 7537, care of “ Plastics.’ 103-x2572 
Manufacturers’ Agents for all types of _ plastic 
materials and fabricated goods require reliable sales- 
men to represent them on _a commission basis in all 
Parts of the British Isles. Full particulars to Belvane, 
Ltd., 101 Old Winton Road, Andover, Hants. 
103-4857 
Experienced synthetic resin adhesive representative 
required by old-established plastics manufacturers 
near London, excellent salary and commission, perma- 
nent appointment (with Prospects of advancement. 
Box 7855, care of “* Plastics.’ 103-4860 


D het Dn 








C with established wholesale connection 
require mouldings of own design. Tools supplied if 
necessary. Write, Box 3285, Frost Smith Advtg., 
64 Finsbury Pavement, E.C.2 102-4645 
London Wholesalers, serving 300 Shops (not obsessed 





by export b requires of coloured and 
white tea cups, saucers, egg cups, ashtrays and allied 
Pastic goods. Continuing business assured. Box 


7863, care of “* Plastics.’ 
Urea and phenol moulding powder, in all colours, 
urgently wanted. Box 7856, care of ‘* Plastics.” 
102-4859 
Consulting plastics engineer with 12 years’ experience, 
development, processes and testing, invites inquiries. 
Box_8228, care of ** Plastics.” 102-x4398 
Modern Extruding Machines, large size, Francis Shaw 
or similar. Box 8328, care of ** Plastics. 104-5067 
Export firm, with agencies in Egypt, ‘Syria, Turkey, 
Persia and India, invites offers of metal and plastic 
furniture, utensils, etc., etc., for export. Send cata- 
logue and best export price list in first instance to 
ay 15, care of Pool’s, Aldwych House, London, 


W.C. 
Well-known factors with large selling organization desire 
to contact plastic manufacturers wishing to place their 
products in large quantities. Anderson and Page, 20 
Fitzroy Square, W.1. 102-7 
Manufacturers’ Agent, 12 years’ experience, Malaya. 
Siam, Burma, Indo-China and Dutch East Indies, wishes 
contact exporters, eee Jams manufacturer. 
Communicate Malaya, Box 9, G.P.O., x 
Australia. 102-14 











XXXV 


Wanted—contd. 

Wanted, quotation for making boxes in wood, metal, 
or synthetic, size approx. 17 ins. by 11 ins. by 34 ins. 
Pencarbon, Hallaton Street, Leicester. 102-17 
Established manufacturer desires contact manufacturers 
of plastic fabrics, suitable for toilet bags, cot meee, 
etc. Box 8295, care of “ Plastics.” 102- 





—— ——- MISCELLANEOUS -——— — 
400-Ton Vertical 4-Column 4-Daylight Upstroke 
Hydraulic Press by Snaw, ram 16-in. dia. by 30-in. 


stroke, maximum daylight 48-in. working pressure on 
ram 2-3 tons per sq. in., 5-in. dia. columns, ‘complete 
with five new steel steam-heated plattens, 72 ins. 
by 51 ins. 

635-Ton Vertical 4-Column Hydraulic Press by Shaw, 
ram_ 18-in. dia. by 54-in. stroke, maximum daylight 
6',-ft. working pressure on ram 2% tons per sq. in., 


table 72-in. by 48-in., columns 7-in. dia. (two avaii- 
able). 

400-Ton Vertical 4-Column  15-Daylight Upstroke 
Hydraulic Press by Rose, Downs and Thompson, ram 
16-in. dia. by 26-in. stroke, 6-in. dia. columns, 
working pressure 2 tons per sq. in., complete with 
steel plattens, 35-in. by 24-in. by '»-in. thick. 


50-Ton Vertical 4-Column Upstroke Hydraulic Press 
by Planters Eng. Co., ram 8-in. dia., side return rams 
1\4-in. dia., complete with two thermostatically con- 
trolled electrically heated mild steel plattens, Fraser 
Mono-Radial Pump and 3 h.p. motor 400 volts 
3-phase 50 cycles, all new 1945. 

Harland Multi-stage Low-pressure Hydraulic Pump, 
direct coupled to 175 b.h.p., Harland motor 400 volts 
3-phase 50 cycles 2,950 r.p.m. with starter, 4-in. 
suction and delivery, capacity 300 g.p.m. at 500 Ib. 
pressure, new 1942. 

Vertical 6-Throw Hydraulic Pump by Mills, rams 
2'<in., 2-in. and 14s-in. dia. by 6-in. stroke, mounted 
on tank bed and vee rope driven by 25 h.p. B.T.H. 
slip ring motor, 400-volt 3-phase 50 cycles, = 
r.p.m., with starter, working pressure 2 tons per sq. 
Horizontal 4-Throw Hydraulic Pump by Planters Eng. 
Co., rams 2'4-in., 15¢-in., 1'¢-in. dia. by 2!5-in. stroke, 
mounted on tank bed, vee rope driven from h.p. 
Brook motor, 400 volts 3-phase 50 cycles, with starter, 
2 tons per sq. in. pressure, new 19: 
Newman Industries, Ltd., Yate, Bristol. 103-4853 


Impregnation and coating of fabrics one papers. Also 
cutting and reeling, all expertly done by The “ Trans- 
proof’ Paper Co., Purley Way, Croydon. Phone 
Croydon 6157. 04-3954 

onomarks. Permanent London Address. Letters 
redirected, Ss. p.a. Write Monomark BM/MONO76, 
W.C.1. 104-4420 
Moulds. Grained embossing plates and rollers. J. 
Martin and Sors, Ltd., Ardwick, Manchester, i. - 


Pulverizing and Grading. Reduction of most thermo- 
plastics down to 200 mesh undertaken by Dohm, Ltd., 
167 Victoria Street, London, ‘ie 108-4533 
§ iam Crawf and Partners, Ltd., Industrial 
Designers, undertake design and styling of new pro- 
ducts or machines. Working prototypes made if 
required. 233 High Holborn, W.C.1. Phone, Holborn 
4381. zzz-50 
Engindex. New directory, bibliography and informa- 
tion service for mechanical and civil engineers. Fully 
comprehensive, always up to date. Send stamp for 
full particulars. BCM Engindex, London, W.C.1. 
102-x1232 
New Electric Motors for immediate delivery, 1 h.p 


to 5 h.p., 400-440 volts. 3-phase, 50 cycles. by best 
makers. No licence. The Sterling Pump Co., Ltd.. 
Spalding. 103-4858 


The proprietors of Patent Application No. 13132/1945 
(Improvements in or relating to Stocking Lasts) would 
like to hear from firm who are in a position to under- 
take the manufacture and marketing of this article, 
which can be readily produced in plastic materials and 
by reason of its utility will find a ready market in 
every home. Box 7929, care of ** Plastics.” 102-x3632 
For sale, Nivoc No. 537 analytical balance range 0-200 
grammes, accurate to .0001 grammes, complete in 
cabinet, £17. Deans and Son, Beverley, Yorks. 103-12 
Time Recorders. Service rental. Phone, 
4731. Time Recorder, Supply and Main- 
28 Mayfield Road, Sutton, Surrey. 
113-5065 
Polyglot Translation Service, Ltd., Terminal House, 52 


Factory 
Vigilant 
tenance Co., 


Grosvenor Gardens, London, S.W.1. Phone, Sloane 
7059. Translations of every description. All languages. 


Mould-makers, well equipped, will shortly be able to 
accept additional orders. Good deliveries. Write 


Box 8321, care of “* Plastics.” 102-1 
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Miscellaneous—contd. 
P.V.C. Scrap. We haye a quantity of approximately 
10 tons of various grades and various colours of 
P.V.C. scrap available for disposal and can offer this 
material for immediate delivery. Box 8329, care of 
** Plastics. 102-10 
Large Manufacturing and marketing organization cover- 
ing the wholesale and retail trade all over United 
Kingdom with own sales force, backed up by national 
poster and Press advertising, is prepared to consider 
propositions as follows:—(a) Manufacture and sale of a 
line of wide public and/or domestic appeal, retailing 
under one pound sterling. (b) Marketing of a manu- 
factured article within above price range, preferably 
under our own trade name. In either case only goods 
of highest quality in their class considered. Box 8330, 
care of ** Plastics.” 102-11 
Plastic Moulding Company is in a position to make 
substantial deliveries of door knobs and handles and 
small household and domestic fittings of various types, 
Inquiries invited. Write Box 8271, care of ** Plastics.” 
102-x4559 








to the spec- 

iflc require- 

ments of our 
customers 


Makers ner all 


from 
the -* inall 
metais 


ae ae: bond REPETITION LTD. 
Lane - Langley - Birmingham. 











WANTED-STOCKS for CASH 


E are cash buyers of merchandise of 
every description. Clearance Stocks, 
Discontinued Lines, Surplus Stocks, in 
fact, goods of all kinds can be disposed of 
through us, without delay, onthe most 
favourable terms, and without trouble. 
——— you have anything for disposal, 
either now or at any future time, please 
send us samples, full particulars and price 
on a cash settlement basis. 


RELIANCE TRADING COMPANY, 
» New College Parade, 


Finchley Road, 
LONDON - N.W.3 




















JACK L. BARNETT LTD. 
12, MEADOW LANE, LEEDS 11. TEL.: 28004/5 
WISH TO CONTACT MANUFAC- 
TURER INDUSTRIAL AND 
DOMESTIC PLASTICS WITH VIEW 
SELLING ARRANGEMENTS. FINEST 
CONTACTS IN THE COUNTRY. 
LARGE WAREHOUSING PREMISES 
AVAILABLE. GOOD IDEAS FOR 
FUTURE LINES. FINANCIAL 
SUPPORT CAN BE_ GIVEN IF 
REQUIRED. ALL REPLIES HELD 
IN THE STRICTEST CONFIDENCE. 
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How to make a servant of your 


power-producing medium 


A good captain knows the idiosyncrasies of his team; a good workman 
knows his tools—a bad one blames them. You cannot expect to get the best 
out of your steam unless you know what its properties and capabilities are. 

You may think that you know all that is necessary for the operation of 
your power plant, but unless you understand the Steam Tables thoroughly 
you cannot be sure. Do you know whether your steam engine is operating 
efficiently, what its steam consumption should be, what it actually is? 
Do you know ail the possibilities of using the exhaust for process purposes ? 


These bulletins will help you: 


STEAM FOR PROCESS AND HEATING 
(Bulletin No. 25) 
A simple introduction to the 
properties of steam leading to a 
more critical understanding of the 
steam tables. 
COMBINED POWER AND HEATING 
(Bulletin No. 40) 
A complete survey of the possi- 


out advanced mathematics. 
— po = oe THE EFFICIENT OPERATION OF 


purposes, or for developing power STEAM ENGINES (Bulletin No. 34) 


STEAM FOR POWER 

(Bulletin No. 33) 
An explanation of the power- 
producing properties of Steam. 
Read No. 25 first and then this 
bulletin, which, among other 
things, explains ‘“‘ entropy ” with- 
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from the steam before it reaches 
the process. This bulletin is 
written in a form suitable not 
only for the engineer and the 
specialist but also for the manage- 


The practical side of steam engine 
operation : how to get the most 
power from the least steam. What 
the indicator diagram is and what 


ment. it means. 





Few people know how interesting steam can be until 
they have had to learn about it. These bulletins make 
the learning easy. If you haven’t all the copies you 
require, they can be obtained free on demand from the 
Ministry’s Regional Offices. 
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LASSO is making 


amark for itself 


Lasso Self-Adhesive Tape solves all your marking 
problems. These brilliant filmic markers can be cut 
off to length desired, are easy to apply, are ever-legible 
and are impervious to heat and fluids. 

Supplied in 10-yard rolls or individual labels in colours 
to B.S. Specification and in shades matched to customers’ 
requirements. Any type of wording, lettering or diagram 
produced. 


IDENTIFICATION : Co 


¥pp CT 


Tepe io) 
oe aie 


Numbering of 
parts to simplify 
assembly of com- 
plicated circuits. 
Stores reference 
numbers, etc. 


INSPECTION: 
Facilitates 
inspection by 
indicating treat- 
ment of com- 


ponents. 


INSTRUCTIONS : 
Labels with full 
details for 
assembly work or 
finished com- 


ponents. 


NAME TAPES: 


Ideal for sealing spERIBRAIO™ 
and labelling Grade “© 
packagesorfinish- A.M. Spec: 
ed components pcp.WT.703 
with your name. 


CAT:NO ya’ ies? 


Full details from CABLE ASSEMBLIES LTD., (Subsidiary of Herts Pharmaceuticals Ltd.) 


BESSEMER ROAD, WELWYN GARDEN CITY 
Telephone : Welwyn Garden 3333/6 Telegrams: Cablsembly, Welwyn Garden City 








